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IDENTIFYING CHANGES IN ON-LINE DATA REPOSITORIES 

The invention concerns presentation of a current version of 
a document retrieved fron a data repository. The presentation 
indicates changes made in the document since the viewer accessed 
a previous version. 

BACKGROUND OP THE INVENTION 

Information which is stored in computerized systems can change 
frequently, and without notice. As an example, software under 
de\elopment frequently involves nany persons, and is commonly 
stored at a central location. Each person can change the software 
on an ad hoc basis, without knowledge of others. 

In such systems containing changeable data, a person who 
examines information on a given day does not, in general, know 
whether, and how, the information has changed since a previous 
examination. Consequently, the person must spend time comparing 
currently available information with previous versions of the 
information. 

Software exists for facilitating this comparison. For 
example, systems known as "version control systems," or "revision 
control systems," store data which represents multiple versions of 
different documents, as indicated in Figure 1A. In that Figure, 
the DATA is' indicated, together with dashed loops which indicate 
the VERSIONS. 

The loops indicate that the VERSIONS are contained in. and 
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interspersed among a much larger document. Small arrows point to 
changes, which are primarily additions in this case. The change 
in the "last update" date give an example of text being replaced. 
Here the page's author had highlighted the changes manually with 
small icons as well. The banner at the top of the page was 
inserted by HTMLDIFF. 

Figure 12 illustrates version histories which give the user 
a chance to compare any two versions, or to go directly to a 
selected version. 

Figure 13 illustrates output of W 3 NEWER, and shows a number 
of anchors (the descriptive text originates from the hot list). 
The anchors marked "changed- have nodil ication dates after the time 
which the user's browser history indicates the URL was last seen. 
Some URLs were not checked at all, and others were checked and are 
known to have been seen by the user. 

Figure 14 demonstrates use of a SNAPSHOT facility, which 
allows a user to specify an operation on a URL. In this example, 
DOUGLIS@RESEARCH.ATT.COM is "remembering" URL 
HTTP: //SNAPPLE . CS . WASHINGTON . EDU : 600/MOBILE/ . 

DETAILED DESCRIPTION OP THE INVENTION 
A TECHNICAL APPENDIX, which is located at the end of this 
Specification, describes the invention in detail. Following the 
TECHNICAL APPENDIX is a COMPUTER PROGRAM LISTING , which contains 
code which implements one form of the' invention. " ' 

An illustrative embodiment of the invention is given in the 
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discussion below. 



Overview of Invention 

A commonly used repository of information is known as the 
World Wide Web, or WWW. m the WWW, providers of information make 
their information available to users in the form of "pages." Each 
page is assigned a name, which distinguishes the page from other 
pages, and allows a user to locate the page. 

The www provides information using an information retrieval- 
and-display approach called "hypertext." In hypertext, a page may 
contain references to other pages, or other documents. A user can- 
call up a pago which is referenced, by clicking on tie reference 
(called a URL, or Universal Resource Locator) with a pointing 
device. Figure IB provides an example. 

In Figure IB, a document D is displayed to a user. References 
R refer to other documents. For example, Rl refers to Dl, R2 
refers to D2 , and so on. The referenced documents themselves may 
contain their own references to other documents, such as R4 , which 
refers to D4 . 

A user can retrieve a referenced document D, by clicking on 
the reference R which refers to it. For example, clicking on Rl 
causes retrieval and display of Dl. 

Under the invention, a user of the WWW initially identifies 
pages of interest. Document D in Figure IB represents one page. 
These selected pages form a "hot list." Then," the invention does" 
the following: 
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(a) Copies the hot-listed pages into an archive, which 
is a storage location separate from the WWW, and under 
independent control. After the copying, the original 
pages continue to reside in the WWW, and copies reside 
in the archive. 

(b) Monitors, at later times, the original pages for 
changes, and archives the changes. 

(c) Records the times when the user later accesses each 
hot-listed page. 

(d) Whenever the user accesses a hot-listed page, 
presents the user with 

i) the current version of the page (which may 
differ from the initial copy which was stored 
in the archive) ; and 

ii) an option to compare selected versions of 
the page. The comparison is presented by 
performing a differencing operation on pairs 
of versions. 

e) As an option, the invention also implements the steps 
described above with respect to documents referenced by 
the page. For example, in Figure 1A, if a user is 
viewing document D, the invention can present the current 
version of reference document D2 , together with a history 
of D2. 
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More Detailed Description 
Hot-List Pages are Stored in EXTERNAL SERVICE 
Figure 1 illustrates a REPOSITORY of information, such as the 
www. For assistance in accessing the REPOSITORY, the invention 
provides the EXTERNAL SERVICE which includes: 

(a) SOFTWARE, such as that provided in the COMPUTER 
PROGRAM LISTING herein, 

(b) a SERVER , or other computer, which runs the software, 
and 

(c) COMMUNICATION SYSTEMS which link with both the users 
and the REPOSITORY. 

The SERVER and the COMMUNICATION SYSTEMS located within the 
EXTERNAL SERVICE are known in the art. As indicated in the Figure, 
the EXTERNAL SERVICE is distinct from the REPOSITORY, and under 
separate control. 

The invention does not disrupt the users' normal interaction 
with the REPOSITORY; the users can interact with both the 
REPOSITORY, as usual, and also with the EXTERNAL SERVICE. Dashed 
arrows 3 indicate the interaction. Several examples will provide 
illustrative modes of operation of the invention. 

Example: Single User 
Operation with respect to a single user will first be 
explained. Figure 2' shows a hot list 4, "submitted by USER 1, which 
identifies pages A and B as being of interest to USER 1. The 
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invention allows the user to modify the hot list at later times. 
In response to the hot list, the invention copies pages A and B 
from -the REPOSITORY , as indicated by the dashed arrows. These 
PAGES will be termed -base pages." At this time, the originals of 
PAGES A and B remain in the REPOSITORY , and copies reside in the 
EXTERNAL SERVICE. 

Then, the invention periodically examines the originals of 
PAGES A and B, located in the REPOSITORY , for changes. In looking 
for changes, the invention first performs a preliminary check, 
based on information such as (1) dates of modification and (2) 
checksums . 

Dates of modification may be added to a PAGE by .he PAGE 
provider. These dates directly indicate whether the originally 
archived version has changed. 

Checksums are generated by the invention. An example of a 
checksum is the numerical sum of all characters in a line, or on 
a page. If a checksum changes (indicating that the number of 
characters has changed) , the change indicates a high probability 
that a change has occurred in the PAGE. (In practice, the 
checksums used are more complex than this simple example 
illustrates. Checksums are known in the art.) 

If the preliminary check, either by dates of modification or 
checksums, indicates that changes have occurred, then the invention 
copies the present version of the PAGE into the EXTERNAL SERVICE , 
and compares it with the base page, in-order to locate the changes'. 
Computer programs for detecting such changes are known in the art, 
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and some examples are given in the TECHNICAL APPENDIX. A preferred 
program, not known in the prior art, is entitled W 3 NEWER, and was 
developed by the inventors. W3 NEWER is contained in the listing 
located at the end of this Specification. 

When changes are found, the invention stores them in the 
EXTERNAL SERVICE. Figure 3 illustrates storage of the changes, by 
the small boxes 6 located below PAGEs A and B. The DATEs wixhin 
the boxes 6 indicate the dates on which the changes were saved. 

Figure 3A illustrates how the invention displays the history 
of versions. Column 7 indicates the number assigned to each 
version by the invention. Column 8 indicates the times when the 
respective versions were retr -.eved by the invention. Column 3A 
allows a user to select a pair of versions for a differencing 
operation, as discussed below. 

For ease of explanation, Figure 3 illustrates storage of base 
pages, which are early versions of PAGEs , together with subsequent 
changes, indicated by the boxes 6. However, in practice, it can 
be more efficient to perform storage in a reversed sense, by 
storing the latest version as the base page (instead of the early 
version) and storing the changes 6 from which early versions can 
be reconstructed. One reason is that users are expected to call 
for latest versions more frequently than early versions. Storage 
of the entire latest versions eliminates the need to reconstruct 
them. 

The changes, together with their base pages, form an archive, 
which allows reconstruction of a PAGE as of any date desired. For 
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example : 

PAGE A itself (ie, the base page), plus the changes 

labeled DATE 1, allow reconstruction of the version of 

PAGE A, as of DATE 1. 

PAGE A itself, plus the changes labeled DATE 1 and 

DATE 2, allow reconstruction, as of DATE 2, and so on. 

When USER 1 wishes to view PAGE A, the invention ordinarily 
retrieves and presents the current version. The invention also 
provides an option for reconstructing the PAGE, as of a date 
specified by the user, and presents it in the format shown in 
Figure 4. The program HTMLDIFF, contained in the listing, 
generates the image shown . n Figure- 4. The content of the page can 
be divided into three classes. 

The first class contains material which has not changed. This 
class of material is displayed in the font, size, color, and 
background, as customary in documents downloaded from the 
REPOSITORY. 

The second class represents changes, and contains material, 
not present in the base page, but which has been added. Brackets 
9 indicate such material. (The brackets 9 are part of Figure 4, 
and are not necessarily part of the page generated by the 
invention.) This material is presented in a particular font, 
particular size, particular color, and particular background. The 
choice of these parameters can be varied but, in general, they 
should -be chosen to maximize contrast with the first class of 
material. In addition to the formatting described immediately 
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above, the added material is further highlighted by arrows 7. 

The third class contains material which was deleted from the 
base page. Deleted material can be handled in at least three ways. 
One, deleted material can be simply deleted, so that the page 
presented to the reader contains no reference to the deleted 
material . 

Two, the deleted material can be deleted, but a reference 
indicating the deletion is added, such as the phrase "Deleted 
material occurs here." In this case, the user can be given the 
option of fetching the deleted, non-visible, material. 

Three, deleted material can be presented, but indicated as 
■'.eleted, as by "redline" format, in /hich a horizontal line, 
perhaps red in color, is drawn through the deleted material. 

Figure 3B illustrates a display, generated by the invention, 
which indicates which PAGEs on a user ' s hot list have undergone 
changes . 

Second Example: Multiple Users 
In actual practice, multiple users are expected to use the 
invention. Each of them submits a hot list. In one approach of 
the invention, the procedure undertaken for a single user 
(described above) is repeated for multiple users: all PAGEs , on 
all hot lists, are copied into the EXTERNAL SERVICE. Then, for 
each hot list, the originals of the PAGES, located within the 
REPOSITORY, are monitored for changes, and the changes are 
retrieved into the EXTERNAL SERVICE , as described above. 
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However, ■ this approach contains inefficiencies. For example, 
a given PAGE will probably be identified by more than one hot list. 
Repeatedly copying that PAGE, for each hot list, would entail 
storage of multiple copies of the same PAGE. Further, repeatedly 
comparing the multiple copies with their originals in the 
REPOSITORY represents a waste of computer time: a single comparison 
would suffice. The invention reduces these inefficiencies by the 
approach shown in Figure 5. 

This Figure represents a modification of Figure 4, to which 
a hot list for USER 2 has been added. The added hot list specifies 
PAGES A and C. 

To process the new hot lisv, the invention first checks 
whether the PAGEs identified on the added hot list are archived 
within the EXTERNAL SERVICE. Since PAGE A, plus its changes, are 
already contained within the archive, that PAGE is not copied. But 
PAGE C, which is not present in the ARCHIVE , is archived, as 
indicated by the dashed arrow. 

At this time, all PAGEs identified on all hot lists are 
contained within the archive. To emphasize this fact, PAGE A is 
indicated twice: once for USER 1, and a second time by a dashed 
page 14, for USER 2, although, as stated above, PAGE A is stored 
only once. 

After archiving all necessary PAGEs, the originals, located 
within the REPOSITORY , are periodically monitored for changes, as 
described above. The changes are copied to the archive of 'the 
EXTERNAL SERVICE. 
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Flow Chart 

An exemplary flow chart is shown in Figure 6, which refers to 
a single-user case. In block 20, the EXTERNAL SERVICE accepts hot 
lists from users. Then, in block 23, the EXTERNAL SERVICE checks 
whether the PAGEs identified on the hot lists are contained within 
the archive. If not, the PAGEs are copied from the REPOSITORY, as 
indicated by block 26. 

Then the logic proceeds to block 29, where the originals of 
the PAGEs , located in the REPOSITORY , are examined for changes . 
The examination can include the preliminary checks (for checksums 
and dates of modification) discussed above. Wh=n changes are 
found, the entire PAGE containing them is downloaded to the 
EXTERNAL SERVICE , and the changes, indicated by blocks 6 in Figure 
3, are derived. Block 32 indicates relevant information stored in 
the EXTERNAL SERVICE . 

As users access the PAGEs, block 35 monitors the times of the 
accesses, in order to identify which versions of each PAGE the user 
viewed last. These times are stored, as indicated by block 32 and 
dashed arrow 37, These times are used to determine which changes 
in Figure 4 are to be identified as new material, when a PAGE is 
called by each user. An example will illustrate. 

Figure 7, top, illustrates the time-history of changes made 
to PAGE A. USER 1 accessed this PAGE at time 2 , as indicated. 
Block 35 in Figure 6 monitors and records ~this~t ime (at TIME 2 in 
Figure 7, and not earlier, of course). 
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If USER 1 again accesses the PAGE at tine 5, then the 
invention presents VERSION 1 to the USER. However, if the user 
accesses the PAGE at time 11, VERSION 2 had been created since the 
last access by USER 1. The invention had previously identified 
the changes, and copied them as indicated in Figure 3. Now, at the 
access at time 11, the invention presents VERSION 1, plus the 
changes which make VERSION 2, because block 35 in Figure 6 
indicates that the USER has net seen VERSION 2. 

Returning to the flow chart cf Figure 6, block 39 indicates 
that, when a USER calls for a PAGE , the invention presents the 
current version, and indicates the changes made (as in Figure 4) 
since the USER last accessed that page. In th-> example immediately 
above, the invention presents VERSION 2 of PAGE A , as in Figure 7, 
and indicates the changes made since VERSION 1, because VERSION l 
was the last accessed by USER 1. 

The flow chart of Figure 6 should not be read as limiting the 
invention to a linear, sequential mode of operation, in practice, 
multiple users can present hot lists simultaneously, and other 
operations shown in the flow chart can also occur together. 

Third ExamnlP- Notifica tion of Changes 
The invention can notify USERs when changes in their hot- 
listed PAGEs occur, as indicated by the dashed block 40 in Figure 
6. This notification can take the form of a flag which is 
associated with the BASE PAGE in Figure 8. When the" USER logs" into 
the EXTERNAL SERVICE, the invention notifies the USER of the 
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changes to the respective PAGEs. Figure 3B illustrates one 
approach to identifying PAGEs which have changed. 

.Other types of notification are possible. For example, the 
-invention need not wait for a user to access a PAGE. The invention 
can notify the user when changes have been found, as by sending an 
electronic mail message to the user. 

Fourth Example: Common Hot: List 

The invention can maintain a predetermined hot-list, for a 
community cf users. This hot list contains a list of PAGEs which 
are considered to be of general interest to the community. This 
hot list, and the PAGEs identified on it, are made pLblicly 
available, to all users, but on a read-only basis. Users cannot 
modify the hot list, or the pages. 

This predetermined hot list can serve as an instructional 
tool, to educate users in the operation of the invention, and to 
demonstrate desirable features. 

One Architecture of Data Storage 

An illustrative approach to storage of the information 
identified in block 32 of the flow chart of Figure 6 is illustrated 
in Figure 8, which is explained with reference to Figure 7. 

Figure .7 illustrates hypothetical changes to the three PAGEs 
identified by the two hot lists of Figure 5. PAGE A underwent 
changes at times 7 and. 13. Page B underwent changes at time 10, 
and so on. 
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In Figure B , the arrows extending from the symbols "USER l", 
etc., indicate the times of access by the users. For example, USER 
1 accessed PAGE A, VERSION 1, at time 2. USER 1 then accessed PAGE 
A, VERSION 2, at time 9, and so on. 

The invention maintains a TABLE of these times, as indicated 
on the right side of Figure 8, together with a list of PAGEs , or 
documents, owned by each USER.' Ownership is determined by the hot 
lists. The invention also maintains (a) the BASE PAGES, (b) the 
changes to each, and (c) the times of each change, as indicated on 
the left side of the Figure. From this data, the invention is able 
to reconstruct any PAGE , as of any date subsequent to the date of 
the BASE PAGE. 

Additional Considerations 

1. One definition of "page" is that it refers to a unit of 
data, stored in a system, which is identified by a specific name. 
(In the WWW, all pages have unique names.) Other terms can refer 
to such units of data, such as "files 11 and "documents." in 
general, the particular name used will depend on the system storing 
the data. 

2. One definition of "repository" is a collection of data, 
which is accessible by computer. The repository may be available 
to the public, or access may be limited. In general, repositories 
are expected to be distributed, meaning that the storage locations 
are physically distributed over a wide geographic area, and linked 
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together by a communication system. 

3 . It was stated above that the invention can reconstruct a 
page as of any selected date. The reconstruction is based on the 
changes 6 in Figure 3 . These changes are detected periodically, 
and the periodicity is determined by each user of the system, 
subject to limits imposed by the designer and system administrator. 

For example, user A can specify a period of one day for 
checking for changes in the pages on user A's hot list; user B can 
specify a different period for E's pages, such as one week. The 
system administrator can specify that no period, for any user, can 
be shorter than one hour. 

Consequently, changes in a page, located in the REPOSITORY , 
will only appear in a reconstruction done by the EXTERNAL SERVICE 
after the changes have been detected, and not earlier. An example 
will illustrate this distinction. 

Assume that the invention looks for changes on odd-numbered 
dates. Thus, a change occurring on the fourth of a month will be 
detected on the fifth. However, if a user happens to call for 
reconstruction on the fourth, the change occurring on the fourth 
will not appear in the reconstruction. Only changes occurring as 
of the prior detection, namely, as of the third, will appear. 

It is expected that the detection process will be performed 
sufficiently often that the influence of this factor will be 
negligible. 
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4. .The... invention can extend its differencing function (ie, 
the examination of pages for changes) to pages referenced by the 
page .accessed by the user. For example, if the user accesses 
.document D in Figure IB, the invention can detect changes in ail 
documents referenced by document D, such as Dl, D2 , and D3 . 

In another embodiment, the differencing can extend to the 
documents which are, in. turn, referenced by the referenced 
documents. For example, the referenced documents (Dl, D2 , and D3) 
refer to D5 and D6 . These latter documents (D5 and D6) can be 
differenced also, as can be the documents which they reference, and 



so on 



5. The invention provides all information from which a 
current version of a PAGE may be derived. Figure 4 gives an 
example. Figure 4 contains all such information, together with 
other information which indicates changes since a previous version. 

6. The discussion above presumed that comparison, or 
differencing, between different versions of a PAGE was done within 
the EXTERNAL SERVICE. This is not strictly necessary; the 
comparison can be done at any convenient location. Further, the 
preliminary checking for the existence of changes can be done at 
any convenient location. 

7. In data storage systems, names are given to the units of 
information (e.g., documents, pages, records) ,' although the names 
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can be different in different databases. However, the names of the 
units, in general, remain the same throughout time, despite changes 
which, are made to the information contained in the unit. 
Therefore, one definition of the term "version 11 refers to a unit 
of information, which is different from a previous unit of the same 
name . 

8. The REPOSITORY in Figure 1 is, in general, located 
remotely from the EXTERNAL SERVICE. communication is undertaken 
by any convenient approach, such as a public-access communication 
network known as the INTERNET. 

In general, the REPOSITORY is undtr independent control of the 
EXTERNAL SERVICE. One ramification of this independent control is 
that the type of processing done to the PAGEs copied into the 
EXTERNAL SERVICE is controlled by the EXTERNAL SERVICE, and not by 
the REPOSITORY. For example, (a) the particular processes used in 
locating and storing differences, (b)' the frequency of processing, 
and (c) the mode of notifying a user, are controlled by the 
designer of the EXTERNAL SERVICE. The operator of the REPOSITORY 
has no involvement in this processing. 

9. Figure 9 illustrates another form of the invention. The 
invention maintains base pages 30 within the EXTERNAL SERVICE, as 
required by the hot lists 36. The base pages 30 were downloaded 
from respective repositories 42A, 42B, etc. 

The invention periodically monitors the originals 30A cf the 

19 



WO 97/15890 



PCI7US96/17142 



pages, located in the repository 42, for changes, and stores the 
changes within the EXTERNAL SERVICE . The invention notifies users 
when changes are found in pages on their hot lists (notification 
is not shown) . 

A version control system 39 allows users to fetch and view any 
version of any page. 

10. The different versions of documents may contain drawings, 
files from which sound may be generated, files which produce video 
clips and animation, and other components which do not consist 
strictly of alphanumeric characters. The invention detects the 
existence of changes in such co :ponents, and marks the existence 
of the changes, in the display as shown in Figure 4, without 
necessarily identifying in detail the nature of the changes. 

11. A primary use of the invention is envisioned in the 
situation shown in Figure io. The EXTERNAL SERVICE obtains copies 
of PAGES from a REPOSITORY , such as WWW. However, the EXTERNAL 
SERVICE is given no authority to replace or modify the pages 
contained in the REPOSITORY . To the EXTERNAL SERVICE, the PAGEs 
represent read-only data, as indicated by the "X" over arrow 50, 
which indicates a write operation. 

The EXTERNAL SERVICE performs differencing between currently 
copied versions of pages, and DATA representing previous versions. 
The DATA stored .in the EXTERNAL SERVICE can be -both read, and 
written to, by the EXTERNAL SERVICE. The EXTERNAL SERVICE 
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reconstructs any version on demand, and also indicates differences 
between any two versions selected by a user, as discussed above. 
These, functions can be accomplished by a prior-art Revision Control 
System, RCS (also called a Version Control System), or by the code 
contained in the listing contained in this Specification. 

12. In one form of the invention, the PAGEs retrieved are 
written in a "markup language, 11 such as HyperText Mark-up Language 
(HTML) . A mark-up language, in general, contains two types of. 
codes, interspersed among the actual text of a document. 

One type indicates how the PAGES are to be displayed. For 
example, some codes indicate paragraph indentation, oilier codes 
indicate font styles, yet other codes indicate style of font, 
within a font, such as italicizing, underlining, double-striking, 
or bold printing. This type of code is referred to as format- 
defining. 

A second type of code can identify an image, such as a bit- 
mapped file located elsewhere. When such a code is read by the 
system displaying the PAGE , a copy of the image is retrieved, and 
displayed within the PAGE, at the location specified by the code. 
This type of code is referred to as content -def ining . 

The invention does not treat changes in the format-defining 
codes as changes in content. Thus, a PAGE which changes in layout, 
or typestyle, only, is not designated as a changed page. 

The differencing program contained in the COMPUTER PROGRAM 
LISTING compares different versions on a subunit-by-subunit basis. 
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For example, the program compares corresponding sentences in 

different versions, and the sentences are detected by sentence 
terminators. (Longer subunits can be used, such as paragraphs or 
pages.) The sentence terminators are a subset of the markup 
language. Specifically, the terminators are format-defining codes 



COMPUTER PROGRAM LISTING 
The program listing is divided into three sections. 

1. HTMLDIFF, comprising: 

html_diff .sml (5 pages) , 
diff.sml (3 pages), 
. — mlweb.sml (4 page i) , and 

— html. lex (one page). 

2. W3 NEWER (17 pages) . 

3. NOHANDS, comprising; 

nohandsBE (11 pages), 

— no-hands.cgi (3 pages), 

— rcsdiff.cgo (4 pages), and 

snapshot. cgi (3 pages). 

NOHANDS is an overall program set which utilizes W 3 NEWER and 
HTMLDIFF. 

TECHNICAL APPENDIX 
A TECHNICAL APPENDIX , totalling 12 pages, two of which are 
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blank, follows, and refers to Figures 11 - 14. 

Numerous substitutions and modifications can be undertaken 
without departing from the true spirit and scope of the invention. 
What is desired to be secured by Letters Patent is the invention 
as defined in the following claims. 
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CLAIMS 

1. A system, comprising: 

a) means for copying versions of pages from an external 
repository, which provides pages to the system on a read- 
only basis; 

b) means for storing data from which 

i) selected versions can be reconstructed; 
and 

ii) differences between selected versions can 
be identified. 

2. A system according to claim 1, in which the versions 
reconstructed are specified on lists provided by users. 

3. In a system for allowing multiple users to interface with 
another system which contains versions of data, at least some of 
which change as time progresses, the improvement comprising: 

a) means for allowing a user to identify a current 
version and a previous version; and 

b) means for displaying the current version in a format 
which distinguishes the current version from the previous 
version . 



4. A method of communicating with a repository which sto 
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data units in the form of current versions which change over time, 
comprising: 

a) accepting lists of data units from multiple users; 

b) maintaining an archive, which contains material which 
allows reconstruction of selected versions of data units 
contained on the lists; and 

c) at intervals, comparing current versions with 
archived material, and updating the archive. 

5. Method according to claim 4, and further comprising the 
step of 

d) recording which versions each user has accessed. 

6. Method according to claim 5, and further comprising the 
steps of : 

e) accepting a request from a user for a data unit; 

f) presenting a current version of the data unit; and 

g) highlighting material within the current version 
which was absent from previous versions accessed by the 
user . 

7. A method of communicating with a repository which stores 
data units in the form of versions which change over time, 
comprising: 

a) maintaining an archive, which includes material which 
allows reconstruction of selected versions of data units; 
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b) accepting lists- of- data units from users; 

c) for each list accepted, checking the archive and, if 
listed data units are not archived, copying a current 
version from the repository; 

d) at intervals, 

i) finding differences between (A) versions 
contained in the archive, and (B) current 
versions, contained in the repository, and 

ii) storing the differences in the archive; 

e) maintaining information abcut each user, which 
indicates most recent versions accessed by the user; and 

f) accepting a request from a user for a currant version 
and, in response, 

i) copying the current version from the 
repository; 

ii) finding differences between the current 
version and the most recent versions accessed; 
and 

iii) displaying the current version in a 
format which highlights the differences. 

8- Apparatus for comparing a first text written in a markup 
language, which includes sequences of words and markup commands, 
with a second such text comprising: 

a) means for comparing the first and second text, which 
compares sequences in the first and second text which 
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are defined by a group of terminators, including 
sentence-ending punctuation and markup commands, 
belonging to a first subset thereof, and produces a 
result which indicates differences between the texts; and 
b) means for receiving the result and displaying the 
differences in response thereto. 



9. Apparatus for comparing versions of pages in a repository, 
comprising : 

a) means for detecting that a second page is a new 
version of a first page; 

b) means responsive to the detecting mans for comparing 
the first page with the second page to produce a result 
which indicates differences between the first and second 
pages; and 

c) means responsive to the result for displaying the 
differences . 

10. A method for detecting whether a page in a repository has 
been modified since it was last examined by a given user, the 
method comprising the steps performed in the computer system used 
by the given user of: 

a) maintaining a first record of last viewed times for 
pages in that computer system which indicates, for each 
page in a first set of pages, the last time at which the 
given user viewed the page and for a given page for which 
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a last viewed time is recorded in the first record, 
performing the steps of obtaining a last modified time 
for the given page from a second record in that computer 
system of last modified times of pages and determining 
whether the last modified time from the second record' is 
a time such that the time is later than the last viewed 
time for the given record; 

b) if the second record does not provide a last modified 
time which is such a time, obtaining a last modified time 
from a source external to that computer system to which 
the user has access and determining whether the last 
modified time from the external source is such a tin.*; 
and 

c) if the last modified time obtained from the external 
source is such a time, updating the second record with 
that last modified time. 

11. A method for maintaining a user-defined version history 
of a page, the method comprising the steps of: 

a) receiving an indication from the user specifying that 
a given version of a page is to be retained in a version 
history for that page; 

b) if the given version is the first version of the page 
in the version history, storing a copy of the given 
version in the version history; and 

c) otherwise storing at least any difference between the 
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given version and the most recent previous version in 
the version history. 
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Tracking and Viewing 



Abstract 

We describe a set of tools that detect when World-Wide* 
Web pages have been modified and present the modifica- 
tions visually to the user through marked-up HTML The 
tools consist of three components: wSnewer. which detects 
changes to pages; snapshot, which permits a user to store 
a copy of an arbitrary Web page and to compare any subse- 
quent v en 100 of a pace with the saved version; and honldiff, 
which marks up HTML text to Indicate bow it has changed 
from a previous version. We refer to the tools collectively 
as the NtrworkOrienied HTML Archival, Notification, and 
Differencing System (no Hands). This paper discusses 
several aspects of no Hands, with an emphasis on systems 
issues such as scalability, security, and error conditions. 

1 Introduction 

Use of the World-Wide-Web (W 5 ) has increased dramati- 
cally over the past couple of years, both in the volume of 
traffic and the variety of users and content providers. The 
W 3 has become an information distribution for 
academic environments (its original motivation), commer- 
cial ones, and virtual communities of people who share in- 
terests in a wide variety of topics. Information that used 
to be sent out over electronic mail or USENET, both active 
media that go to users who have subscribed to mailing lists 
or newsgroups, can now be posted on a W 3 page. Users 
interested in that data then visit the page to get the new in- 
formation. 

The URLs of pages of interest to a user can be saved in a 
"hodiiL" (known as a bookmark file in Netscape**), so ihey 
can be visited conveniently. How does a user ind out when 
pages have changed? If users know that pages contain up- 
to-the-minute data (such as stock quotes), or are frequently 
changed by their owners, they may visit the pages often. 

Scuupc j » ndunvkof Netscape GoauBiuuctuoniCarportUM. 
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Other pages may be ignored, or browsed by the user only 
to find they have not changed. 

In recent months, several tools have become available 
to address the problem of determining when a page has 
changed. One example of such a tool is webwatch, a prod- 
uct for Windows thai uses the HTTP head command to 
find out when a page has been modified since it was last 
viewed, by a user's web browser, and generates a report in 
HTML thai allows the user to go directly to those updated 
pages. Another example is wSnew, by Brooks Cutter, a 
public-domain perl script that runs on UNIX 9 [2]. 

Each of these tools suffers from a significant deficiency: 
while they provide the user with the knowledge thai the 
page has changed, they do not show how the page has 
changed. Although a few pages are edited by their main- 
uiaers 10 highlight the most recent changes, often the modi- 
fications are not prominent, especially if the pages are large. 
Even pages with special highlighting of recent chan ges are 
problematic: if a user visits a page frequently, what is 
"new* to the maintainer may not be "new" to the user. Al- 
ternatively, a user who visits a page infrequently may mm 
changes thai the maintainer deems to be old. '' 

We have developed a system that efficiently tracks when 
pages change, compactly stores versions on a per- user 
basis, and automatically compares and presents the dif- 
ferences between pages, no hands WetworhOnented 
HTML Archival, notification, and Differencing System) 
provides "personalized" views of versions of W* pages 
with three tools. The first, wSnewer, is a more scalable ver- 
sion of Cutter's w3new modification tracking tool that pe- 
riodically accesses the Vf 3 to find when pages on a user's 
hotlisthave changed. The second, snapshot, allows a use: 
to save versions of a page and later use a third tool, honldijf. 
to see how it has changed. Htmldlff automatic ally compares 
two HTML pages and creates a "merged" page to show the 
differences with special HTML markups, 
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checked. The threshold can vary depending on the URL 
*iih perl pattern matching used 10 determine what thresh- 
old to apply. The first matching pattern ts used Table I 
gives an example of a 7 w3n e w er .ihresholds configura- 
tion file. Thresholds art specified as combinations of days 
(d) and hours (h), with 0 indicating thai a page should be 
checked on every run of wi new aad never indicating that 
it should never be checked. 

# Comments inn w«h 4 jnMp M | ni - 

# peil lyniw requires th« "."be esciped 

$ Dehuh is equivalent to endin; the file with " *" 
Del M It 

. t 



b»p://»ww^feie*rcln.Ati>.CQtn/." 



. hitp:; ' '\.un,com/,' 



h"p .;/hon)e\.m com v, com/ho me/ whiisnewi- 
w hm.new\.himl 



lh 



12h 



h»P7/w*\.ncui.uiwudu;i!ltj/ioli WWt/ . Ufa 
■Mosiic/Docs/whits-ticwVKt 1 



hup://*n*pple\x5\.w«hmgtr7v'edu:6007 
mobile/ 

** r«ely modified 



Id 



hLip;//www\.eiVdulte\. e du/-pl ; /. 
Horn eP>ge\. html 



7d 



"# Urn i* in my hatlui but wuj 0< diHereni everv d*y 
biip://www\. un Uedmeduv.com/- n ^ tt 
eomicj/dilberi/ 



Table 1: An example of ihe thresholds specified 



2.3 Cache Consistency Issues 

Determining when HTTP pages have changed is analogous 
io caching a file in a distributed file system and determin- 
ing when the file has been modified. While file systems 
such as the Andrew File System [6] and Sprite [8) provide 
guarantees of cache consistency by issuing call-backs to 
nosis with invalid copies. HTTP access is closer to the tradi- 
tional NFS [12] approach, in which clients check back with 
servers periodically for each file they access. Netscape can 
oc conngured to check the modification daie of a cached 
page each time it is visited, once each session, or not at all 
Cacning servers check when a client forces a full reload, or 
after a time-to-livc value expires. 

Here the problem is complicated by the target environ- 
ment: one wishes to know not only when a currently viewed 
page has changes, but also when a page that has not beer, 
seen in a while has changed. Fortunately, unlike with file 
lystems. HTTP data can usually tolerate some inconsis- 



tency. In the case of pages thai are or interest to a use- h u - 
have not been seen recently, finding out within sor.e -e 
sonable period of time, such as a day or a week. w,|j 
ally suffice. Even if servers had a mechanism to ncV\ - 
interested parties when a page has changed, immense - o-" 
tification might not be worth the overhead. 

Instead, one could envision using something like the Har- 
vest replication and caching services [ 1 ) to notifvinte-esie J 
parties m a laiy fashion. A user who expresses an ir.ier. 
est in a page, or a browser that is currently caching a «*o C 
could register an interest in the page with its local cJrlnt 
service. The caching service would in turn register zn" n" 
teresi with an Internet- wide, distributed service that week 
make a best effort to notify the caching service of zr.zr. •« 
m a timely f ashion . (This service could potentially *rcr.*\ e 
versions of HTTP pages as weil.) Pages would airs-icy re 
replicated, with server ioad distributed, and the raesh™:s"- 
for discovering when a page changes could be le/iVa "ne- 
gotiation between the distributed repository and the cor.: err. 
provider, either the content provider notifies the repository 
of changes, or the repository polls it p. iodicaily. Either 
way. there would not be a large numbei ->f clients poUins 
each interesting HTTP server. Moving intelligence abou't 
HTTP caching to the server has been proposed by 0»tj- 
man and Seltzer [3] and others. 

One could aJso envision integrating the functionary o: 
no hands into file systems. Tools that can take actions 
when arbitrary files change are not widely available, ihouen 
they do exist [11). Users might like to have a uniiiec repon 
of new files and IV 3 pages, and w3 newer supports the "file " 
specification and can find out if a local file has chaneec. 
However, jnaprfco/has no way to access a file on the user s 
(remote) file system. Moving functionality in to the browser 
would allow individual users to take snapshots of fiies mi: 
are not already under the control of a versioning svstem 
such as the Revision Control System (RCS) [1 4J; this might 
be an appropriate use of a browser with client-side execu- 
tion, such as HoUava [13]. 

2.4 Error Conditions 

When a periodic task checks the status of a large number 
of URLs, a number of things can go wrong. Local prob- 
lems such as network connect ivity or the status of a prox>- 
caching server can cause all HTTP requests to fail. Proxy, 
caching servers are sometimes overloaded to the point cf 
liming out large numbers of requests, and a background task 
that retrieves many URLs in a short time can aggravate their 
condition. W3newer should therefore be able to oeitc: cases 
when it should abort and try again later ipreierablv mUrr.c 
for the user to see an updated report). 
At the same time, a number of errors can arise w itn met- 
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vidua! URLs. They can move, with or without leaving a for- 
warding pointer. The server for a URL can be deactivated or 
renamed. They may disallow retrieval by "robots " mean- 
ing that any -program thai follows the "robot exclusion pro- 
tocol [10] will not retrieve them. Since the con of retriev- 
ing modification dates is sma ]] - w comparison to the cost 
of retrieving robou.m (pan of the exclusion protocol) it 
may well be appropriate to ignore the robot exclusion pro- 
toco] lor this task, or to check robou.txi only occasionally 
on each host. Observing die protocol will still be advisable 
for hosts on which many URLs are checked, especially if 
the pages' contents are retrieved each time. 

Finally, automatic detection of modifications based on in- 
torrr.auon such as modification date and checksum can lead 
io the generation of "juruc mail" as "noisy" modifications 
'■nggcr cnange notifications. For instance, pages that re- 
port me r.urr.ocr of nrr.es they have been accessed, or em- 
t>ed Lie curre.it time. « ,|] look different every time they are 
retrieved. ' 

W)nwr attempts :c address these issues by the follow- 
ing steps; 

• If a URL is macct <ibte to robots, that fact is cached 
so the page , s not accessed again unless a special flag 
is sei when the scnpi is invoked. 

• Ajiother flag can tell winewtr to treat error condi- 
tions as a successful check as far as the URL's times- 
lamp goes. For instance, if w3 newer runs daily and 
checks a particular URL every four days, normally an 
error accessing the page on Monday will cause it to be 
checked again on Tuesday. With this flag, it would be 
checked again on Friday. In general, it seems that er- 
rors are likely to be transient, and checking the next 
time w3newer is run would be reasonable. 

• When a URL is inaccessible, an error message appears 
in the status report, so the user can take action to re- 
move a URL that no longer exists or repeatedly hits 
errors. 

In addition . w3 newer could be modified to keep a running 
counter of the number of times an error is encountered for 
a panicular URL. or to skip subsequent URLs for a host if 
a host or network error (such as "timeout" or "network un- 
reacnable") has already occurred. Addressing the problem 
or noisy modifications wilj require heuristics to examine 
we deferences at a semantic level, ' 

3 Snapshots: External Representa- 
tions of Version Histories 

In p inion to providing a mechanism for determining when 
i i:ges have been modified, there must be a way to ac- 



cess multiple versionsof a page for the purposes of c-niDar 
ison. This section describes methods for maintain- c *er 
iion histories and several issues that arise w,u, 3ur solution, 

3.1 Alternative Approaches 

There are three possible approaches for proving version- 
ing of W 3 pages: making each content pro vice- kee- * h is 
tory of all versions, making each user keep this hislirv or 
storing the version histories on an extemai server. 

Server-side support Each server could store a h«:;ry o; 
its pages and provide a mechanism 10 use iha i;or> 
to produce marked-op pages mat highlight -ees 
This method requires arbitrary content providers to 
provide versioning and differencing, so it is nclVracu. 
cal. although it is desirable to support this tea:-j:; -A ner, 
the content provider is willing. (See Section 6.; .; 

Client-side support Each user could run a proerrr. mat 
would store items in the hoilist locally, and ~rii~. Ami/- 
diff against a locally sav. J copy. This me:.iod re- 
quires that every page of -itercsi be saved sv ever> 
user, which is unattractive as the number of pages in 
the average user's hotlist increases, and it also recuires 
the ability to run hanldiff an every platform that runs 
a W browser. Storing the pages referenced bv the 
hodist may not be too unreasonable, since programs 
like Netscape may cache pages locally anyway. There 
are other external tools such as warm tin {) 6] that pro- 
vide this functionality. 

External service Our approach is to run a service that is 
separate from both the content provider and the client. 
Pages can be registered with the service via an HTML 
form, and differences can be retrieved in the same 
fashion. Once a page is stored with the service, subse- 
quent requests to remember the state of the page result 
in an RCS "check-in" operation that saves only the dif- 
ferences between the page and its previously checked- 
in version. Thus, except for pages that change :n many 
respects at once, the storage overhead is minimal be- 
yond the need to save a copy of the page m ne first 
place. 

Drawbacks to the "external service" approach are mat the 
service must remember the state of every page that anyone 
who uses the service has indicated an interest in ar.d must 
know which user has seen which version of each pare. The 
first issue is primarily one of resource allocation. ™c is noi 
expected to be a significant issue unless the service :s used 
by a great many clients on a number of large paces. The 
second issue is addressed by using RCS's suppon :cr a*- 
estamps and requesting a page as it existec at a particular 
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time. Alternatively, a version number could be retained for 
each <user.URL> combination. 

Relative links become a problem when a page is moved 
away from the machine thai originally provided ii. 1/ 
the source were passed along unmodified, then the" W* 
browser would consider Units to be relative 10 the CGI di- 
-rectory containing the snapshot script. HTML supports a 
base directive thai makes relative links relative to a differ- 
ent URL. which mostly addresses this problem: however 
Netscape UN tr eats internal links within such a document 
to be relative to the new Base as well, which can cause the 
Browser to jump between the hrmldtff output and the origi- 
nal document unexpectedly. 

3.2 System Issues 

The snapshot faciiity must address four important issues: 
use of CGI. synchronization, resource utilization, aid secu- 
rity/privacy. 

CGI is a problem because there is no wav for snapshot to 
interact with the user and the user's browser, other : tan by 
sending HTML output. When a CGI script is invoke, hitpd 
sets up a default timeout, and if the script does not generate 
output for a full timeout interval, hitpd will return an error 
to the browser. This was a problem for snapshot because 
the sen pi mi ght have to retrieve a page over the Internet and 
then do a time-consuming comparison against an archived 
version. The server does not tell iwpjAo/whaiareaiODable 
timeout interval might be for any subsequent retrievals; in- 
""f**"' " nnrd -coded into the script. In order to keep the 
HTTP connection alive, snapshot forks a child process that 
generates one space character (ignored by the W 3 browser) 
every several seconds while the parent is retrieving a page 
or executing hnnfdi#. 

Synchronization between simultaneous users of the facil- 
ity is complicated by the use of multiple files for bookkeep- 
ing. The system must synchronize access to the RCS repos- 
itory, the locally cached copy of the HTML document, and 
ihe control files that record which version of each page a 
user has seen. Currently this is done by using UNIX file 
locking on both a per-URL lock file and the per-user eon- 
trol file. Ideally the locks could be queued such that if mul- 
uple users request the same page simultaneously, ihe sec- 
ond snapshot process would just wait for the page and then 
return, rather than repeating the work. This ts not so impor- 
tant :or making snapshots, in which case a proxy-caching 
server can respond to the second request quickly and RCS 
can easily determine that nothing has changed, but there is 
no reason to run hanldiff twice on the same data. 

The latter point relates to the general issue of resource 
utilization. Snapshot has the potential to use large amounts 
oi both processing and disk space. The need to execute 



hmtidtff on the server can result in high processor 
it" the facility is heavily used. These loads .-an be jiievi- 
ated by caching the outpui of hmxldiff tor a whiie. sc ^.any 
users who have seen versions A f and .V - 1 o:' a pjge couid 
retrieve hanldiffipagtu.pogtn^i) with z single ir-voca- 
tion of hmxldiff. The facility could also impose a iirmt on 
the number of simultaneous users, or replic^e itseif mone 
multiple computers, as many W' 3 service: 

Disk space is potentially a problem if ihe repository can 
grow without bound and with no cost to its users. L- :ac; 
before a service like this could be placed on the interr.ct. it 
would have to authenticate each user and Itmjt the use: to a 
fixed number of URLs and/ or disk blocks. Most like-y.one 
would use an Iniernet commerce facility to charge i itt tn 
exchange for permission to store a collection of URLs: this 
fee could easily offset the cost of the storage medium since 
it would also be paying for the differencing service. 

Lastly, security and privacy are import r::. Became tr.e 
CGI scripts run wiih minimal privileges, from an account to 
which many people have access, the data in the repository is 
vulnerable to any CGI script and any user with access to the 
CGI area. Data in this repository can be browsed, altered, or 
deleted. In order to use the facility one must give an menu- 
fier (currently one's email address, which anyone can spec- 
ify) that is used subsequently to compare version numbers. 
Browsing the repository can therefore indicate which user 
has an interest in which page, how often the user has saved 
a new checkpoint, and so on. 

By moving to an authenticated system cn a secure ma- 
chine, one could break some of these connections and ob- 
scure individuals' activities while providing better security. 
The repository would associate impersonal account identi- 
fiers with a set of URLs and version numocrs. and pass- 
words would be needed to access one of these accounts* 
Whoever administers this facility, however, will still have 
information about which user accesses which pages, unless 
the account creation can be done anonymously. 



4 HtmiDiff: Comparison of HTML 
pages 

In our experience, only a small frxtion ci pages on the 
IV 3 contain information thai allows users to ascertain how 
the pages have changed— examples include ::ens that high- 
light recent additions, a link to a "changelog". or a spe- 
cial "What's New" page. As was mentioned in the intro- 
duction, these approaches suffer from denctenctes. Trey 
are intended to be viewed by all users, but users wi!» v.sli 
the pages at different intervals and have different :ceas of 
"what's new". In addition, the maintajne: musi explicitly 
generate the list of recent changes, usually by manual! v 
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narking up the HTML. 

Automatic companson of HTML pages and generation 
c: marked-up pages f rccs the HTML provider from hav- 
jagi 10 determine whai's new and creating new or modified 
HTML pages to point to the differences. There are many 
ways to compare documents and many ways to present the 
results. Th.s section describes various models for the com- 
parison of HTML documents, our comparison algorithm 
ad issues involved m presenting the results of the compar- 
ison. ^ 



4.1 What's in a DifT? 

HTML separates content (raw text) from markups While 
rriany markups (such as <P>. <l>. ^ <HR>) simpJ 
-nange the rormaiimg and presentation of the raw text cer- 
iain markups such as images «IMG sre=...» and hy. 
jnexi references « A hr e f= >) are "content-denning." 
Whuespxe in a document does not provide any content 
except perhaps made a <PRE», M d should not impact 
:ompanson. y 

Al one extreme, one can view an i.TML document 
is rnerety . sequence of words and "content-defining" 
markups. Markups that are not "comem-definine" as well 
* whitespace are ignored for the purposes of compari- 
son. The fact thai ihe text inside <P>...</P> is logically 
grouped together as a paragraph is lost. As a result, if one 
look the text of a paragraph comprised of four sentences and 
••umed it .mo a list «UL» of four sentences (each start- 
ir-s with <LI». no difference would be flagged because 
--.e content matches exactly. 

At the other extreme, one can view HTML as a hier- 
arcmcal document and compare the parse tree or abstract 
syntax tree representations of the documents using sub- 
«e equality (or some weaker measure) as a basis for com- 
pamon. In this case, a subtree representing a paragraph 
\ < P >..</ P » might be incomparable with a subtree rro- 
:«cnung a list «UL>...</UL».The example of replac- 
mg a paragraph with a list would be flagged as both aeon- 
:cr.t and format change. 

We v,ew an HTML document as a sequence of sentences 
and sentence-breaking" markups (such as <P>. <HR> 
<LI>. or <H1>) where a "sentence" is a sequence of 
words and certain <non-scnience-brcaking) markups (such 
as <B> or <A». a "sentence" contains at most one En- 
c;ish sentence, but may be a fragment of an English sen- 
tence. All markups are represented and are compared re- 
gardless of whether or not those markups are "content, 
taniin*. In the paragraph-.o-list example, the companson 
would show no change to content, but a change to the tor- 
.naiung. „ 

We apply Hmhberg-s solution to the longest common 



subsequence (LCS) problem [4. 5] (with several speed opt.- 
mnaiions) io compare HTML documents. This is the well- 
known companson algorithm used by the Unix diffmU 
i«> [7j. The LCS problem « to find a (noi necesjanly con- 
tiguous) common subsequence of two sequences of tokens 
that has the longest length (or greatest weight). Tokens not 
in the LCS represem changes. In Unix dijf. a token , j a tex- 
tuallme and each line has weight equal to 1. In WM a 
token is e:tner a sentence-breaking markup or a sentence 
which consists of a sequence of words and non-sentence^ 
breaking markups. Note that the definition of sentence is 
not recursive; sentences cannot contain sentences A sim- 
ple lexical analysis of an HTML document creates the token 
sequence and converts the case of the markup name and as- 
sociaied fvanable.vaJuc) pairs to upper-case: parsing is not 
required. 

We now describe how the weighted LCS algorithm com- 
pares two ickens and computes a non-negauve weiehi re- 
flecting u-.e degree to which they match (a weight oi 0 
denotes no match). Semence-breaking markups can on K 
maich sentence-breaking markups. They mus- be iden- 
tical (modulo whitespace. case, and reordering >f (van- 
able.value) pairs) in order to match (see section .,.3 ibr a 
discussion of the ramifications of this). A match has weighi 
equal to 1. Sentences can match only sentences, but sen- 
tences need not be identical to match one another, W e use 
two steps to determine whether or not two sentences match. 
The first step uses sentence length as a comparison metric! 
Sentence length is defined to be the number of words and 
"content -defining" markups such as<IMG>or<A>in a 
sentence. Markups such as <B> or <l> are not counted. 
If the lengths of two sentences are not "sufficiently close." 
then they do not match. Otherwise, the second step com- 
putes the LCS of the two sentences (where words matching 
exactly against words are assigned weight I. and markups 
match exactly against markups, as before). Lei W be the 
number of words and comem-defining markups in the LCS 
of the i wo sentences and let L be the sum of the lengths 
of the two sentences. If the percentage (2 » W)/i i s suf- 
ficiently large, then the sentences match with weighi W. 
Otherwise, they do not nwch. 

4-2 Presentation of the differences 

The comparison algorithm outlined above yields a mappmj 
from the tokens of the old document to the tokens of the new 
document. Tokens that have a mapping are termed "com- 
mon": tokens that are in the old (new) document but have 
no counterpart m the new (old) are "old" ("new"). U' e refer 
to the "old" and "•new" tokens as "differences". 

We investigated three basic ways to present the differ- 
ences by creating HTML documents that hiehlichi the di':'- 
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Terences wiih a variety of markup techniques: 
Sidc.ti>.$ldc A stde-by-side presentation of the docu- 
menu with common text vertically synchronized ts a 
very popular and pleasing way 10 display ihe differ- 
ences between documents (see. for example. Unix sdifi 
or SCI's graphical diff tool gdiff). Unfortunately, there 
is no good mechanism in place with current HTML 
anc; browser technology ihat allows such synchroniza- 
tion (ai though u might be possible to nake'a document 
:hat contained a table with a document per column in 
"■men rows of the table were used 10 achieve svnehro- 
nizaiionj. 

Onl> Differences Show only differences (old and new) 
-.c eliminate the common part (as done in Unix diff). 
This optimizes for the "common" case, where there 
:s much m common between the documents. This is 
especially useful for very large documents but can be 
comusmg because of the loss of surrounding common 
context. Another problem with this approach is that an 
HTNfl. document compnscd of an interkavine of old 
one new fragments might be syntactically incorrect. 

Mcrged-page Create an HTML page that summarizes all 
of the common, new. and old material. This has the 
advantage that the common material is displayed just 
once (unlike the side-by-side presentation). However, 
incorporating two pages into one again raises the dan- 
ger of creating syntactically or scmantically incorrect 
HTML (consider convening a list of items into a table 
for example). 

Our preference is to present the differences in the 
merged-paee format to provide context and use internal hy- 
pertext reierences to link the differences together in a chain 
so the user can quickly jump from difference to difference. 
We currently deal with the syntactic/semantic problem of 
merging ty eliminating alt old markups from the merged 
page (note that this doesn't mean all markups in the older 
document, just the ones classified as "old" by the com- 
panson algorithm). As a result, old hypertext references 
and images do not appear in the merged page (of course 
since they were deleted they may not be accessible any- 
way). However, by reversing die sense of "old" and "new- 
one can create a merged page with the old markups mtact 
and the new deleted. A more Draconian option would be 10 
teave out aJ! old material. In this case, there are no symac- 

proc:cms given that the most recent page is svntacticallv 
correct to Degm unh: the merged page is simply die most re'. 
:ent page plus some markups to point to ihe new materia!. 
We are exploring other ways to create a merged page. 
_ An example of htmldiff'% merged- page output appears in 
-r-.jrure 1. Markups are used to highlight old and new mate- 
r.uJ as follows. Tw 0 small arrow images are used to point 



to areas in the document that have changed. A red arrow 
points to old content and a green arrow points to new con- 
tent. The arrows arc also internal hypertext references to 
one another, linked in a chain to allow quick traversai of 
Jie differences. A banner at the from of the documer.; ;cn- 
tains a link to the first difference. Old text is displayed 
"struck -out" font using <STRIKE>. which in our expen" 
ence ts rarely used in HTML found on the M°. Urr'onu- 
nately. there is no ideal font for showing "new" lC x- \V C 
currently use <STRONG><J>. Ideally. w C would like is 
be able to color code ihe text or text background to hi eh" 
light old and new text, but this capability is not provi JecVy 
current browsers. Another approach would be to cfvose ; 
font that is not active at the point of the difference. 

Note that not all changes in the documents are nun- 
lighted. For example, new markups that are noi ■ c;-teni- 
denning" (such as <P>) are not marked up. However, 
markups such as anchors are highlighted. Consider :r.e ex- 
ample of changing the URL in an anchor but not the corner:: 
surrounded by <A>...</A>. In this case, an arrow wj;; 
po * to the lex t of the anchor, but the text itself wiil be :n 
its r nginal font, signifying a change to just the URL. 



4.3 Issues and Extensions 

Since hmldiff can parse an HTML document and rectify 
certain syntactic problems, such as mismatched or missing 
markups, the only real problem it is likely to encounter is a 
set of changes that are so pervasive as to make the resulting 
merged HTML unreadable. For instance, if every other line 
were changed, then the mixture of unrelated siruck-outand 
emphasized text would be muddled. We are experiment- 
ing with methods for varying the degree to which oid and 
new text can be interspersed, as well as thresholds 10 spec- 
ify when the changes arc too numerous to disniav meaning, 
fully. 

^ Currently, hmldiff \s neither "version -aware" nor "web- 
aware". That is. hmldiff only compares the text of two 
HTML pages. It does not compare versions of the enti- 
ties that the pages refer to. accas them, or invoke itself re- 
cursively on other referenced pages. This has a number of 
consequences. The good news is that hmldiff does not in- 
cur the overhead of pulling versions from a repository or 
sending requests over the IV s for in/ormation. This cost is 
consumed by wS newer and snapshot. The bad news is thai 
some differences may be ignored. For example, if the con- 
tents of an image file are changed but the URL of the fiie 
does not. then the URL in the page will not be flagged as 
changed. To support such companson would require some 
son of versionmg of referenced entities and would also re- 
quire hmldiff to have access to the version repositories 
Full versionmg of all entities would allow interesting com- 
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pansons 10 be done, but would dramatically increase stor- 
jec requirements. A cheaper aJtemaiive would be 10 store 
a checksum of each entity and use the checksums to deter- 
mine if something has changed. We are exploring how to 
efficiently perform such "smarter - ' comparisons. 



5 Integrating the tools 

There are two entry points to so Hands, one tnrough 
*-3nwer and one through snapshot. 

Currently, winewer is invoked directly by the user, prob- 
ably cy a crontab entry, and generates an HTMLdocu- 
.uem indicating which pages have chanecd.. If specified 
wSn^er will associate three links with each document in 
the hoilist: 

Remember Send the URL 10 the snapshot facility, to save 
a copy of the page. Though the page is retrieved, the 
RCS a command ensures that it is not saved if it is un- 
:hangew from the previous time it was stored away. 

DifT Have the snapshot facility invoke hmldiff to display 
the changes in a page since it was last saved away by 
the user. 

History Havejna pj >u„displayafull log or versions of this 
page, wiih the ability to run htmldiff on any pair of ver- 
sions or to view a particular version directly. (See Fie- 
ure 2.) " 

Thus, each page thai is reported as "new" can immedi- 
ately be passed to htmldiff and any page in the list can be 
"remembered" for future use. An example of winder's 
output appears in Figure 3. 

A user may also to choose to enter snapshot directly to 
check -in pages, or view the current page or the version his- 
tory. Figure 4 shows die interface to no hands through 
snapshot. If the user selects the history link, ihe page shown 
in Ftgure 2 is presented. Finally, selecting two pages to 
compare invokes hmldiff, as in Figure 1. 

One disadvantage of the current approach is thai there is 
no direct interaction between wSncwen snapshot, and the 
'V browser. Viewing a page with hmldiff does not cause 
the browser to record thai the page has just been seen: in- 
stead, the browser records the URL that W2j used to invoke 
htmldiff in the first place. Subsequently. w3newer uses the 
obsolete daiesiamp from the browser and continues to re- 
port that ihe page has been modified more recently than the 
ornwscr nas seen it. As a result, the user must view a page 
directly as well as via htmldiff in order to both remove it 
irorn tne list of modified pages and see the actual differ- 
ences 



6 Extensions 

This section describes some possible extensions to the wort; 
already presented. Section 6.] discusses an interface be- 
tween RCS and hmldiff that is already implemented, whtle 
Sections 6.2 and 6.3 presents unimplcmenied extensions to 
integrate tracking m odific ations into the server and to in- 
voke scripts via the HTTP post protocol. 

6.1 Server-side Version Control 

The tools described above do not require any changes to ar- 
bitrary sen-en or clients on the W 3 . Existing cet ana post 
protocolsare used to communicate with speciric servers ma: 
save versions of documents and provide marked-un ver- 
sions showing how they have changed. However, if a server 
runs htmldiff snd. some peri scnpis. il can provide a airec; 
vcrsion-comiol interface and avoid the need to store copies 
of its HTML documents elsewhere. 

The pert scripts we have written provide an interlace to 
RCS []4(. a CGI sr ipt (/cgi-bin/rlogj converts the out- 
put of rtos into HTV L. showiog the user a history of the 
document with HnJcs t w view any specific version or to see 
ihe differences between two versions. Another scnpi(/egi- 
bin/co) displays a version of a document under RCS con- 
trol, while still another (/cgi-bin/tesdiff) dispiays the dif- 
ferences. If the file's name ends in .html then htmldiff is 
used to display the differences, rather than the rcsd iff pro- 
gram. 

As an example, one might set up a Last-Modified field 
at the bottom of an HTML document to be a iinx to the rlog 
script, wiih the document name specified as a parameter. 
After clicking on this unobtrusive field, ihe user would be 
able to see the history of the document. 

6.2 Server-side URL Tracking 

Currently. wS newer runs on the user's machine, so multi- 
ple instantiations of the script may perform ihe same work. 
Although it runs a relaied daemon on the same machine as 
an AT&T-wide proxy-caching server, which returns infor- 
mation about pages that are currently cached on the server 
and may eliminate some accesses over the lniemci. there is 
insufficient locality in that cache for it to eliminate a sienif- 
icant fraction of requests. 

Alternatively. w3newer could be run on the set o; pages 
that have been saved by the snapshot daemon. Re card I ess 
of how many users have registered an interest in "a page, 
it need only be checked once: if changed, the new version 
could be saved automatically. Then a user could request a 
list of all pages thai have been saved away, and gei ar. indi- 
cation oi which pages hove changed since they uere uved 
by ihe user. 
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Adding mil functionary would be useful, since it would 
offer economies of scale. It would have the disadvantage 
of being decoupled from a given user's tv 3 browser his- 
tory: i.e.. if a user views a page directly, the snapshot facil- 
ity would have no indication of this and might present the 
page as having been modified. 



6.3 Interactions with CGI scripts 

Because no hands can handle arbitrary URLs, ii can inter- 
act with CGI scripts thai use the get protocol by passing ar- 
guments to the script as pan of the URL However, services 
that use post cannot be accessed, because the input to the 
services is not stored. 

Both w3 newer and snapshot would have to be modified 
10 support the post protocol, in order to invoke a service 
ind see if the result has changed, and then to store away the 
result and display the changes if it has. The interface to no 
hands to support post is unclear, however, A user could 
manually sav p e,e source to an HTML form and change 
the URL the :orm invokes to be something provided by NO 
HandScHi, In turn, would have to make a copy of its input 
to pass along to we actual service. The result would be an 
HTTP equivaten: of a UNIX^e, interposing an extra ser- 
vice between the browser and the service the user is trying 



to invoke. 

Instead, the browser could be modified to have bet::: sup- 
port for forms: 

• It should store the filled-out version ci a i'onr. :n us 
bookmark file, so the user could jump directly ;o in; 
output of a CGI script. 

* Itshouldbeableiopass a form directly to no hands. 
along with the URL specified in the FORM tag. so that 
the output could be stored under RCS. 

7 Conclusions 

no hands combines notification, archiving, and differenc- 
ing of IV 3 pages into a single cohesive tool. 1 1 achieves 
economies of scale by avoiding unnecessary HTTP jc- 
cesses, saving pages at most once each time they are mod- 
ified (regardless of the number of users wno track i::. inc 
usingRCS as the underlying verstonmg system. Autcrr.itic 
generation of differences within the HTML irtmcworx pro- 
vides users w|th the ability to_see both insertions anc dele- 
tions in a'convenieni fashion." 

In the general setting of the W 3 and docu.-e-i nr.njvj. 
NO HaNDS benefits two communities; users oi the i' J no 
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longer have 10 browse to find pages of imeresi that have 
changed; HTML providers no longer have to create suit- 
ably marlced-up pages to show "what's new". While such 
automation is clearly helpful in this general context, we ex- 
pea that no hands will be a critical pan of more focused 
uses of the IV s . especially in areas involving collaborative 
and distributed work. 

Several issues still need to be addressed. In particular, 
many of the complicauons of no hands could be avoided 
oy Detter integration with vV 1 browsers and servers. For in- 
stance, viewing the difference between an older version of a 
pace and its current version should update the browser's no- 
tion of when the page was last visited. Finally, the increas- 
ir.. .variability of distributed, hierarchical HTTP reposito- 
ries such as Harvest [I] will be both an opportunity and a 
challenge :or scalable notification mechanisms and version 
archives. 
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daia-vpe iaxresuit = 
OPEN f 
ENDOPSN ( 
DEC LOP EN ! 

?aoco?Es : 
close ) 

OPENCOiODlT I 
CL0SECOMEN? | 
EQ | 

CONTENT of string ( 
COMMENT o: string | 
STR of string | 
ID of string | 
EOF 

val eof = | j => p^p 
val filename = ref 
! • 

f— n cpri— { s : = ipnr.t { s " ■' 
" 1 

fun c?r:n:(sl = u 



tmakestrir.g (0)) - ■ ) \rr ) ) 



• rl error = zr. Ix.l:int) => ou=pa= I scd_err , x " - line ' - 
(raakestring (1+1) ) * 
\ file ' * ( ! filename) * ■■ - \r.") 

%% 

%s MU CCMM COMMSTUP; 

4 structure KtrdLex 

w s * \n))- : 

nonws = (r-\ ;:\ n osj|. ; 

%cour.i 

U 

^EI:^^ 1 * => ld ? rin - "CONTENT' ; CONTENT I yy text) » : 

<-N L>-<- => (WHIG IN MU; dprir. z 'OPEN* ■ OPEN) • 

< :^Z:" : ' > " < " => <YY3EGIN MU; dprin: -ENDOPEN-; ENDOPEN) - 

<*n-.,«l>'< : " => iyy3egin hu 
<in:t:al>'<?- => iyy3sgii* ^ 



dprin: "DECLOPEN" ; DECLOPEN) ; 
□print "PROCOPEN" ; PROCOPEN); 



<^>->- => (YY3ECIN INITIAL; dprint 'CLOSE* ; CLOSE) 
<MU>-~* => ;rv 3 r GIN C0MM . dpri „ . 0?ZNC0MHENT . ; OPENCOKKENT); 
<^L>- = - => icprir.t "12*; EQ) ; 

<:<U>/ws) => UexO); 

^22*""" => f^ECIMMU; dprin- *CIOSECOMMENT* ; CLOSECOMHENT ) ; 
<COMM>'<- => ;yv BEG ;;j IS1Tial . d?rir - "CLOSECOMMENT* ; 
fyyburpo* : = : !yybc:pos ) -1 ] ; CL03ECOMMENT) ■ 
<COMK>;--<>;. => (dprir.- "C0HMENTTEX7" ; COMMENT [yytext )) ; 

^ => lerror("h==il lex: ignoring bad character '^yytext. !yylineno) : lex!)): 
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r.'ll tut: ;t:l 'J i: (II. -I*" 

;f 0; 

tor tn. Urn: inie M Frid De»(ii»t updac* cj j:.o t ; „, 

for ittt lit tit ration J.'OOLi r-j - 1 # r i ........ _ . . 

n:-.a ; / «, . p*. ltfrM , e0B< t;l . Bl|w Sa>eurt»?u»i: .scut n.)n»- 

• >M««T V* : • Ctl*'.» • Vtttl t <lw lit; 3 ( m^., 

M4:li*d sy fnd ;ov«lii <dniei;i»r.M»rcri. 

-""-Miiw etc* :ct ,. rs awmr.-. :m*d. «m output . km. 
racuq*. yJrwwtr 

*.;--i*r; frtc ;cu;l:i <ie«si:ii:in»r;- .itt.su> 

,»t»»t v«c«im; :.c 

Uit gpClttd: 

Arebiv* *jMvtr.:t;.ci 

tlMludn «v*ry»:r.e you »*« tr r* - ncp: ;«) vl.eJII 
'■Tiae it doti. 

each* K^JiMtiw dim and «etn t«M iu m «cbod 
nutory and im uww brtmir i tiitcry (11* 
*" llZTJ, <■* • .ipwtti proem, -hie* 

toamnt & cit W r«y t^«> t bm mu U>»t Mr « ■wlili.d. tot 
tia*. it w ,n j. lt lUm tt Um boctoa at it* ITM. wtnut. 

w)B ^ ,r trM »W nientiy. «M rt»eu iti output ticb kihaj. 
pointin« vlntHtr it • Hit of DU-t 



''^^/r'! " M,,t totU " * * ttult ' ' »•« P>« Mom ic 

Mtlj« .il. »d wr .et th. doc«««t Wi tnd deomnt titl*i it 
loo» (or your hotlm in your ham directory *i tht till 
.aettir -tec lite -d*(iuu 

Th. d*t»j,Jt tnd iw«o««( nrj^l. em b. ovittnUi. -»to u» 
tomnd liti* unmmi -hoilMt.fji ot w Ut * .rpuMut o( tiu 111* u, 
iwiaic*notlii: iarvat. 
I tiutctu« Irt- * m docu-uit iC yoc .Jr.— ,t »,t», to. 

•« >--v3 i KTK. docua*nt UW.. it vill nenrv* Wut donasit. 

"tr.ct il, m. ,„ , M dow.ni. and tr>. wcUdeanoa t« oC 

™. rw tJl * w* .rguawit ana * kim. doewMnt 

J"-, it .ill iitrici U. tawnt ::r.U and /.tri.v. m. nodldcation 
ti—. tut unlikt t] i.„ * tJ ««ti. tt rtDltc* :i>. .odiaeitiofi 
*»-»"> fi» doctmni Mtiwr tAar. produce; . f»tt*d li»t. 

-l>.n -in« tT p^rn, (.„, ootts « ftl . :v . Br t (l< e( lM lm 

<«)nr«t jrl>*t?l'> 
far tu^ii 

•:l**r.::> <i«ww.i»tit.doOi* f:;».ht*l'. 



:>( likt •.:.* Nn a»vi. 



:ttrirvt (M Utt 
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• MdlflHtltll CI*. fot y., ^ 



— — ,_r:_ 

' '£L? cf SHE.! ,lu » i, i"»rt.ox, ) 

t 

• 

* ■°difie.e«* ' -Jt,^' ctu '-win »Uw y, E0 ir.cTT*. 

' - p.«^ *> i/u by r r^'* ™ u - 

!:^!^!;!"' e ' l - eu "w«™^.r.tc Ultir 

' * )n ~*t n dUituxina undJr*K-*.*ir 




print "tof; 



■won .liu lf , i(ui«ii»ji 

•tit: i 



'i.j.Mvtr.i:?' 
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■l.JiwMf.dit /lit". 

• tithir m in* dirtctery tptctfiid by limw run 

• ar und«t lit in W)ntv*r„6ir 
[DTVC LIBUMU. fUL' I . 

' itmma/ecinili 1 1 lib/p«rl • . 



unthiltilCC. Iliblee): 



fdltt • -fijtf; 

(■euiri B i" 

•r*jui.-t Irtqutit.;' • ^tt slivim 
:rqui:t iut.fr . 
;»3uir* 'UN.pl 1 : 

rtaur* MMditu.pi*. 

w>»ftiftili!C.*/»ppi„v.p i ju>-i t r t .t •/tcply.vwi 
;«*>ir« 'tv.tp.pl - ; w ^ ' 

t*quir« 'pjriotal.pl'; 
igl.riquiic.tiMeut-i «J: 

; >»*"ty ■ . ■ r«taury , wrtb- . April ■ . , • J|IM . , . Jllly . 

l^y... Su^y. -^y. .^ Idiv , . ■ MtfcMdv ... Tte-ly . , ., rldly . Iitur(Uy . 1; 
fHlrwir.vtr * 'l.C: 

iwlBwtr.mtftor.—ni . ■beueurHvJM-.r wthor 
wjwvtr.iuowr • <<eef 

tor 

*fatt»:f fvwwuif . r »», 1IUI , tt .eoBZ-doufliK/erK^ttrU,.; 

^Wl/.-i»i l?: ,,ww. t .i.ireh..ii.c« U *rg»Jijr/pt D pl < /d«», 9 li,;.,rTM On,um/A> 
IJ!.""" J*?"' ;ully wli: " d ' » witR i-^urlUattlnt.n 

Ootliit.MtK.p. . i*ID.V|-ioa )/.n, tje , M . bQ0O „ JUi6ull . 

- *o w t-»o«t'|/.ietM.boc W u. itkl ., ; 

•buierv_««i«*pt . .•iDWrma*|/.i»«i«ip».|«tt M v 

'HHVi'ma'i/.nM^irtalTbmrv'ii 

tl»tlM(.»,4 U . •1DWI'»Kl')>.MIIiC-l»tlllfM|l l |f' 

«iturv.«o»* lt . •iiwcaoM-i/.BOMic-tlebii.MMBry.;' 
M*l*»l-..eramtr . Mitcf*- 
• ^>ii rtTuirtt t «i. mic.p: l:tr*r>.. 
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' t*» following optica* control output procatiiiw 
"'MH . v: t*(tCS 

mtWl.f.1. a: tiU • WMM»_KT>t. '-/public hud/Hi*™ .. 

• »uq~t.lr.. o: Iili . WHna».KB(L, , t do« " Um - 

• Ut loll ©wins caniral vjmi* to 91c otu 
•on it. at; W1 ( ts 

i»»ci». ni: luitcn 

J»Um.:a. 1; . wiNzrot hotujt. •* 

n.itory_:n. t: jiU . VJMDfU.KinOtr. " 
Mi. «■: iirino 
ht*i_ur:. nuu. tiring 

• thai* tsntrel preen ilea 

CroB.uexiti. !:s tliuo • BUIL JLDEUSS *• 
Cooeoua. c>. Mi—n . TtUI 

• WM csntrst to, tormtt of th» output 
ai*pl»y_fK»B*r. ft: teeloM • T1UI 
Jupliy.ieot.r. si: oeelawi . twi 

"•Pliy.tocini. ft: imjiw . TX'JI 
ai*pl«iVJXB*»»ao4, 4a; boolean ■ Tttfl 
•■eoiflin. ft: tvitrc 
J«t.v:»i U <j. Iv: tvicch 
-iMttiEciowrci. it: fviteb 
' e;ntrsl cte.-iod uKoiuum 

k«it..lt«it. vl: baoUin • FALSE 

t^rt*»»«f-Wtibold. owe. , Mlno . MlMIMn at ill -w.™ 
c»eftt.t.it«r»u*_i a . eta: ill* . ««? » nrn7 V. 

i; intn.f . 0 

*»m_u»tt. mie6 

• nop. a: mtw . Ctln 

• :.iU9T(i»« ir.to acdtimt 

tore*. tenM: switch 
WHO optiBn»l.(i; ( _i ltt 

*«v«pj>di • ipliti;m/.$*v»p_pst] : 

l*Vip_0 > a < £07 

wjncvtr vsvjnavtrv.f 

ktvi " "° M " * B ™">. •* "ill uuiec tM CTuV» troa u 

™ :t f-*" —mc.no* o« M ot m/il u" " t 

^. J^TS" - PTBA,c " * wrt " °^ ^ l ^ 

I I«Try. "-Uiiofl am eJano»d ,»« lt w,. i^t »ii«,d. 
tt o.«m tM «UIic»uon <utt ialomtisD to bt 
• Tat'LJ!.!' f 0 —"" 4 * 60 '« «.M»ol«.. lW .,«,ldl. 
™ *luut lMi cf TKBit- cm v«iy tre* uw. ts at. buod on 
»s*:i.:u»titnj in m -OiToiMidi* til*. 

tiinntf *v>*a«.h«Zp 



- (iniritt »t»* •«•( itiiui uilomtien 

wlMvtl will u«* checuusj ■■ i; vox taint 
IM aodltictttoo Uttt tl 'i-tvtiltr.t 



1 * UUI 
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TSii ip*:il:t* mirt cn* K7*L output 11 piactd nidout ;r,iic«ti 
>t.4--ui»:d output) . 
dilbliv.hoedti 

dtc«rru.nt» <ikuk oi not to print t hoMltr on Uh WTML output 
tupliy.ioout 

ettiraint* vbttttr or mi u print t foot«r » tn* HTKL output 
.dLrplJy.unJmmm i 
tettraiM* wh*uir or not to dUpUy hoiti fer whits it curat 
find sttt.'I. o u>i ■otfitica.tton ditM 
±ltpl4y_roc«a« 

s»t«^jrj« «Mtft»i or not to duplty trujj iMt vtrt rtctntly acEowtd 
and - r : cMcttd during CMi run. 
S i tp I • v^unc nangod 

dotorsiMi vnitrwt or fist to display URLi On uvi no: cungcd 
line* t!wy t>« it 1m t lain. 

TJm o( ysur HttlCapa/Moiaic botlitt. ly d*(tul-. i; u i,t !0 

tt« - '.r.t:ic*t»*boowru.btal u -< .ao*iic-r.otliii-d*Uult. 
3»P*.-^;r.g on vtituar Kit 'muum' or ■■otatc* option :» tat. Th» 

can m cvtrriddut witb tit* taviromm vtriabW -IVCrt* MCrr.JST . 
aiittry.Ja 

:! yeur r*)t*c*e*'M»iic history. Sy d«r»ult it If »•< tc 
em fttttetpa-gletMl-hiitory or .aomc> global 'aiitory. 

a«ct.-.;ir^ tn i-ntttitr tht 'nacicapt* or •«n»i;- spwon it ttt The 
9«.*^:: r».i » rvtmddan mttthi *mnrt™mc nnabit wnwDi Hrrraur 
«» 

" jr -*- ,r riiiirvi th« MTK. Jilt iptcKiod by Dim irgiamit. 
o;rt:: ill ::i";«linki ind iMg«t fro* thi dsctmnt, itjJ 
' ;c:, «- tsat*. t.io )ut Bodilicttion tlM lor tick UK. 

bt*i_-: 1 

It ysu =*H Onovtt vim tin - tnl uvwnt tnd * Km documnt 

Wi. will retract tki docia- .t link*- «Ad t«tri*v» th* 

*»dlft:ltien tlM». but ualifct tba prorioua option l-u *rpi»ant>. it will 

rtp.a:t Um BxU!u*t>on tun witMn Lot docwfic nthit Uua 

produiicg • tor tod ll»t, 

«wn vlnovtt purti U» dbewtct. it will leek (or « tig ci tb« (era 
<*)navtr U(L«*UW,'> 

roc mapit 

<H)n«wtt Utl''bttB:/>MWw.mt 6im.t*i I. 

Win v: fuidi • tag lit* U)» on* Uuvt. it »iil rttriov* um 
lut Hlifiouon tut tor tM dooottUt (pKillod by tr* url. 
lin*. t,-^ inelud* tb* lut aodifietttoa of Uui DW. lif it 
uiltt: 
. troa.*ddio*i 

tf 0*1*11 U. tM proorru will iai tb* «TTT/J.» Froa: bM(t«r to 
your uttnun uptcitiod by tau. wiztamrit vuiablol ind yowr 
bo»tn*Bo. II your bostnuM i»n't fully qu*lili«j tit: toaia't 
• ifl itt m« it will run dwuMt' *rt uck es tho 
t««ult 111 tny). 



tutd lor tU toaptbot uwu no* btlowl. 



Tbi* vtlut can b« ovsrridn by Mttutg tbt cnvirofBtnt vtriabl* 
DUIL ,43*111 er pu>ui« your ihiI tddraia »iLh -troa fltg 
• oulti_ui*r 

Tlil» u a« ytt laploMtod. It rofor* to (biring oodificition 
dtttl uona (ultipl* u»tr». 

.MUCWI 

TZi* .'log indicittt etui Kotstapt bookMut tnd hittory iil.i obould 
bt uitti. 
.aotllt 

tr.u :ndi:i>n tbit notiie hotlitt and nutsry (ilti ibauld 

t"» U»it. 

.toeoliL*. 

^.n ::*g i«:r(t<i tb*t etruut ItoM c(ut in otoBtd to ba ol 
ip*c:i: :nttrn: ttuvla m imtiud in boldlito. cumntly thii 
rtttri t: :nt Citti er uai u«t bovo Mn oodiflod tutct Uwy wort 
lut nan 
. itit.vmtod 

Th:t ;i»g initcttti that Lb* lis* wben a'uu. vti lut vinttd, 
•tec:^.-.; -.o bntery til*. ibMld bt xuiudod in vjnivor output 

tlMi:4T7.10UtC« 

Thil indttim Uat too ■ouret et iMoraation tor t UM. 
if rer.— :icBirr( itrni, polling, provioua run. ttc. i ihauld bo 
m hino.tr output. 

~.!;.< 

T'..i :i:::r. i»«::tt*» tM (»;♦ tint etrati roi::ic*ti«i dottt ol 
:r.t ula.U cao oo ovfrrtooui by tru tnv:roratnt viriablt 
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•OHBrtJ.CWILI. 

■-i-JSV^i 1 """" " "°" '• e,nc »>• t«.r!,; 

a * Drt,r * JMI *" btyond ip«iti.d t* tb« 

^-aiid«r« * cuxr«nt tv M j| tt i«djc*w* u»t * mi. h« not 
>••»: »»«n iiBet it WM ■oditi»d. 
c hold*. !a 

-r-J ucul tt ctecitd. it it do*, no, „„ t . thM .„ u^"" 1 
- * j fr "' u * Be r MitnuMd by tn« -cut opus.-,, tm ; sre4 . 

'JN. •vftjt*»p* e »> tu*.ip»ci(ic*iion 



Mill 



...» ouMwt. th» mi output ttart u ^' 

Ttii octiw tp*eift« 4 ii«it od th. o( au, t0 

JJismiy itr ItbuggLng puxpcMt. Proc.ii. 

y*i to tut tat inifwBot. 

^itt ts proaue, , lt>r ,. cb ^ „ th , ( ^ bypMlloJU 

t .roa.KtdiMi » M llt> „ t ,j, Ilull baadtt 

j 

^ r o^LlTSSi*?^: o«ti>«K - * *q K tJopti-aroutp,,,..,,., i-.imi/ii I 

II dj« -curt vriti tc K^tiwuCoutput ln-|- i'\fi' 

I 111* ( r ...... . 

lecilileiouiki . t**«ki 
;! i*t lettieiut'output.fn'H t 
iMiltttryi • iLitij; 

<Uod«i . l«ry|WT.»t»tl ; 
<Mit(loIdut* | 1-tBd. l 6T11M; 
it i*i lDptien*< Mt«ut.tn'M t 

(•witoptioniCouiput^in j. 'SotitioMCwitpvt («•(-■! ;i 
( 9iwt fTWM 'K&niutt: tin t r*Au« leptienli eutyjt.fn- n n - . 

ntiittT. ■ ► tepti enj i ■ output, fn ' ] - 1 

:i It* *C*n*t vriti to (optiOfut'WJtput in' I; iJ\i>- 
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it f iIcEtisr.il otn-.c ! 1| tmienil n*L*c*p«-] || 

ljpcnuur 'c:.i»i.!n i || iw.ioftjl uiri II lopticturnuu -ul m }\\ 
tc;:ieni(]diU..:.Ere***rl • Tuot'. 

I 

it leptiorjl :t3u4' > > 01 | 

jrini: rrrm -cei a int. .s-jrli «* difin't m fer kr.ew uout: 

tar iu i*;:; <ty» luiU> t 

Fii=i::IT5l» 'Ulna-. Jul: 



tctucft i;m iniHii ( 
:i t-» (!;;•. ; 
him 



;:_"fi -z*.-. ■ i :-; in iim;:.; I:lt iron;\n tun 1 jci.-.'*vr, inutti 
:i:.rr. •■; 



tep;ieRi[ li»i:r/.:s' | . itir^_:irit_«xutu«i*>uiury..M*aic:j 
) tin! <lepticMi':mctp«')l I 

SeziLttist ieiiwi.iB' I • 4fir4Jtrii_uiiiiiu9(thetlUt_MtiMp*i; 
^ sepiioniCftinrr/.ls"! • hfin3.l;rjt_uittingtf&ittary.Mtic4p«i: 

nloi!j.crv»c«Ju3i :! S option* I 'cmcUui' 1 1 ; 



* r*M :.i c*cmo ^iiliciuen dtt«* I chicUtn, if urj. TDm it vt 

• •«♦ UKL* vi Li :«cMd into. utxi«it tb* Ckctkad info &*Md ca uiy run 
I mio. • ■;»« i«*n* dtti*. 

:I lieptienirc*:.it.*s<Stu*i*)1 t 

tcitntd.MOtwti • kf«ad.eatbtd.acdiiMittopuBni|'o (iif)l. 
i *lic l 

tc*c»*d_aodtiMi • <>; 

I 

tvitic.UM* ■ tlud.hmafyilepEioatl'fciitBfY.tn-)!: 

I 

It tlopiiwursrl'll I 
twl • tvwMitl'uioioMitbui.Soptionit'ttrril; 
il i(i*%vi»t *;u««Jltuil.JU»«r*»u)tll If 

■Sorry, hit •_.*,« imu tut ten not allow robou 10 rttntvi Ltui CKL.tn'; 

I 

*urll • lucTr*t*..Unu_d*»c(tarl>: 
1 •In! ifwttsui r.uJ.url'll < 

II:: • iwwjr: U»olut«IU*t«.iopti(u-j[ [ii«l_«irril;f 
:t I'lMsot 4..:»rtl(uil.W»«rAfl«*il) (•• 
It* 

'lerr,-. :.m root* tit* £o*i not illow retail to r«mri that ;TU..\n*- 

print n.T *fli*eliy,-L3liImli. 
«lt. 

I ( 

I *n 'hetlii*.." JiMi to Un qualified pattern aatCBuia on rill by rtf- 
• -» ihi< MdturY' 

4l0»d.£itUitiiD;t:cMI')u>Uisi_:n t. 'toiliat.urli. 'tmtliit.datdl : 
»wll • MwiHu.t;:* : I 
tuili.»:ciMM . t-::l;tt.diui: 1 
far l:r: ntyt »;rn: ! 

:'. 'luMi.tcrtntdtfiull ;'im.iMe»((url)) ; 

;rirt ntr?.' *uniin;. '-'Lilt tiaa (re* Jutliai let turl r**»r Uuui alcial hii"r.* :! JestitrurUttwo' J 44 Jvuit.tunt U:r:i 
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"••it »:jt;sr.i ( irsoldtr. ■(, 

f/ttif f'"* ^ ' « ; > ^(iCMIlUttllHMISwlti. 

:«••« J U -itsroaeldn , 

- - ..... ... IKl 1( topu , ni( . dttu , ( . 

r.» -.niwid-i. 

• -r.;:ij;., 4 

li'jr.i;. , _ .. 

-"•illlftut-.;:. 
■■-■:-« 'Jl a::i » ; 

*■ '■*iJt. ll .:*isiiu. 



«uf i :.-;»«« ; 

•nil. ijt n » ••: . 
rtturn ■;, 

*• ■• It: 

"turn i», 

i *Ut : 

. d " "t ;»m« :.ir.»hoid ioris^hrMh- 

j 

ftturr. So, 



-ecu IJll . I . 

(It « it | 

SILT""* ll " » "»"«•: 

lit, ... 

1' ** I JUUIIUf. 



t:t> . 



/><»!<* iJ li. 



■ran** 
'■'"«:« 
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Sections! e»_d«f„thi(.lKtld-> • iiu3*tc*illl; 
s«t;.e*f»Mlt • 1; 



leptiea*! -».0Mel<tt.tMuhald' \ • LtullMilfl) 
isc.CD.eWc* .1; 



< »iip cew mt 

l««Iliuri. Imuil • ipl_tl/M*'l; 
i!aui nt •• i ( 

itw«f.;idlturll • tttr2*»c*(j«ujit; 
pMtniltftrtifloldj. iwU. 

Cr;r.i;in=tM 'M»-Joi M\n' . i.rl. tu_rm_ld{l.tlil if leptioiul -d**; » :i. 

i 

:'. i : lJ«*._;tuul: 

».=i:.:nctsu:d't • i*e«*«siiiesei«in-s*.ati.s. w «*MW)i. 
(tt-.,:;i5itnr 

!=?i::r,i; rs_;_*aj--.t_'.r.7«.r.otd* I ■ 

• i*.:i>*ci :1c; wen* I ' ;a.»oi_i«(c.uir-jkgid' 1; ; 



prt.it mroi -sate. _•..>_ v - Vn . l( iopt.oMi-a.tafi. 

! :s ~' 1K lh * " rv " t " Ui * ,bou " e " n » ,d w «" 

pip*tCKTCJ. IC.TUWj: M di. -cwt «*«, pip*: if- 
p:p*icma:-7i. jdtoutjitj: ;i dit tu't «•-.. P ^ t t -- : 
lipid • !grxi ( 

ciaitictTJU). 
• tin! id-fir.-* tpidi i 
CiMtlCXnuULTSl : 

op»nin».-: ■».iD.TOUULTS-i || di« -Cin-t to itdouf- 
epwinsB. -«wnv»ii'i n dit -c«-t to lUia-- 
»«« swutt.-.t* 1 1 di* 'Od i utte rorr (.■■ 
I *1m I 

d« 'ClC't Istt: t" ■ 

\ 

ti • a. 

(or lurl .ttyi (sir:.; ( 

lociln;: . i_nr*i«uldlturl): 
nut i( :it *• -11; 

print! rrr«J -tt.nv j.rl tnr«h*ld leu- it lloptxcnj I ■ >> . 

nut il :J_ ; ; tir'http: . *\?| ; ; I iklp ICI .p tl 
FtL n tCSCC-.T_j >U7lM.».lnn-. tii , 0) i •_• : ■• (., j„n 

: ion ' SCranuj i 
..Ml* I «Cn?iT."I» 

?::m:!T:*f.» -....j^-: Icptioml dtawg' J > 1 
-'. 

«op. 

!t«rl. I.nd Inffwd. trait: • »plic ; 
a*» "i*d :rzvt Uc* c*ci «fti - A tctll nt 
wsiuctuijilicli. ntit il :dtf.ntd twliiim.); 
"•»'. -I.lKDO «? 

ioc*;nc«cr.*<.aod. t:«ch*d.cMck-d, lutsui * 

tpl;;:l, l:acr.*d.*ootu-».tlurl 1 1 ; 
I nets: i i ■■ io;;;^ut ' :«nor*.n«teti ' )i 
;l Mace • i:trn«d.Ec4i u isc>cn*d_red 0) | 

iue ict:n«i,apo u twhin • Ie«ti»d.ent«.»di i • 

;r:r,: jniW i IIV, i.d taad «n*n niwikv: ;! }cptitt»i v.twi. i . 
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Se»Cha4_aodt»*iltuil) •jeinil,. Iked. twttan. inototu ; 

Situptimil • *£t3Jtr*c*:iiA4 iarv*r; 

I alljl tlaod > Dl t 

punllCTSOft 'old inte fsr (url\n*< ;t *opticni( 'dabug* I ► 



> tiaata pipat (» talk i« im local Met iid. 
pipalCnUUS. IDRXntUI tl dit "Cist traatt plpa 

pip* ICITUU.^. IIMWUVlTtt il <i* 'C»n' I craata ptF«: t" 
if lipid * ioiki 4 

clMXCTTURLSli 

:ld*ilIEMtMSW.TIP. 

> Ollf tdatinrd fpidl t 

cloitliDfttJXU) : 
ClU* ICE7T.U18.TJ1; 

epMinSCJt. ••HWMJJUITJ" || ill ; sc; iifcou;'; 

ep«*i(STca. ■ncnwLS" i; in *c«i t itm.-.* 
•itc Jproen»_ur:i |[ d;a "c t axac Jpricm urli, t" 
1 alj* 1 



1st Jut I itayi turln | 

locallltl • • taxaatttldlluc li ; 

if tit " -1 1 I 

print 'Skipping ignorad LTi (url r.* itcptionii dabuf'H 

ftwt: 

I 

print mm *CW: lurl ttrtiheJd tc.r.- il Hcftiofti|-/»tt>o»t'li, 
nut - lint lull f'Bttpi/ || lurl j'tilatM. 
nut i( | lurl «!*http: ."Wl ; I 1X.1t «npti 

lait ii ll»ptien*<MX_utli) »• 0 U »(ux:t_pr:c*j*ad > SDptien*<a*»_iLrlill; 

SUfi.eAoctad • taod • Iviiic.ciMtlturll; [euaad cf • 0; 
it tliwt /'httrwl I 

if (ddfinid letettM.MdtlautluiDi I 

littcbM.Md. lCKb«d_ctetk*d. InobOMJ • 
iplitiS;, leacbad.aodtiMmurlM; 
i i \ icachad.caactad >» ilast.etiaeudl I 
fUit.cMekad « SeicMd.chaciadt 
litup(lurl) i 'prtvieui mo': 

) 

i! lfe*ehtd_Bsd > at { 

i( <Seachad_aad > lvi»it.ti»i(iuil) IL 
uwa • Scacbad.aod 
Sopucftarca.etuolata_ur«jaold' |i u 
:t0puon»( 'vuit.lataic M t 
publtMw.ulj, lurl I : 
lurli.tliltuil) • Jcacbad.aed: 

WUK rmtXX 'iurl fcnenre to bo nawi »klpsin«\t>' :( I (optimal 'varboaa 1 1); 
if If optional 'datwt' ]) { 

leC*lllKl»L«i ■ ICtiMlSuilJ.tmttttUI: 

local rivdatai ; 

tvdat* • LCtlMlIVl*lt_lLMa(lUfll> if luiiit.tiaaalfucl): 

fvdata • 'Mavar vi«it»d * unlaia *vl*it_tiMitfuxl) : 

etusp Witt: 
chop Iwoato: 

print mni "tvmtad $vtUn tWillt.tuaalfurin mdlfitd ladataUi*; 

I 

■tut: 

I 

tovd • tCMBtd.aod: 
I *ln! .Icicrv*4_ood « 0) { 

IcacnM.ct • -leach**" *od: 

> 

I 

if itneMts k; ,:9ou*i I 
pulh llnobon.Surll: 

print STDtM 'lurl known n»t to ailsv rcocti: tkippiiigvn* i: UuptiDMi virtxtir n : 
mic' 

V - _ 

piiM JTMU <UU lull viut*0 t*iiii.:»tt(|ur]| ted taod\o* if itopticmrdAtua' I) . 
• (tor* tbo u> 1st lat*( - mad lor uwvinf you. ta add *apa>ii» 
lurli.cnaekadllutll • IUil_cMc**d: 
it tlltit.ch wUd • It > tuwl I 

ptiStltnrOJ *«i:ng cacnad J.:: id tniainold td llfiamllutllll'.V. 

(ua • lliit.cb*CK*d. it: ;: :jopu*f.»rv»roott']>, 
A lta«d > Iviait.tLMtltutl!' 
puik'tnfv.utU, (u(l . . 
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l all* ( 

I 

tutll.tiMltuti: • IkkJ l{ tw>d » i : 
nut; 

I 

Ffine STOTM •Cbwuiif lorHo* t j itapueui viimii n 
*Mit if iSoptimcnepwi; 

• «t*d u cnug* thit :e undl. ; ilM . ^ ^ _ 

» turttr nfcouc ntu» com*. " *• 

loc.iiti.ndcMji . ipr^tff*. id J,;-., ju^a^^ 

print SOOWLI J*«n<KM: . g. . 



« in, 

IscallKilti > lull: 

Hilt l>*fil«'>.V\- 

ir-'iit^iDWl-Hocri/V 

Hilt t?'/l0CjlfcWl??; 

.' *i mitl { 

locillltry ■ it*u_(; 
llWt • twylUT.KTTWl: 
luxlt.tuwtlu::- < ltu»t. 

pr:r.:is»tu -r::. £fil« unit .> i;i*,tw.-i i! itoptienic uooa- 1 ■ 
;! Hum » lv:m_um(iurll» , WltMI - 4SO * 1 

piunitntv.uttt. turii' 
> *U* I 

^ pulhilold.jrU. tutll: 
t Dm i 

puicilintceuiiblt.uru. luili. 

PTWinww -fui Sfl], 4m, Mt ,„,(«- it tlsptlMUCtaU.-h: 

> 

> 

ilcitlJDJCWCI' . 

<<Cr7RUUL7S>) ( 

:Surl. Saod. ii t «u». ir«p. tnici > ipmt/\».<c 
Ji* 'M input trc» btck «*• vt Ir»it m " 1 1 f«tit<u m ••■ 
inomcfcarlliwll. out if KMfuuO lurHlluxl ■ ' 
:1 tlstitui *q 'KOftOTS'l I 
puiS llnoMtt.Sul); 

I 

l! liltatUJ tq 'MOK't 1 

SmtiulJurll • lr*tp II irttp nt " : 

pUill I luuCCtll Oil 1,141 1 1 , I till I ; 

• don't cbick tfiiA tBtil t i mi'ii 1 1. 

• fucK.eatcudtfurl) • umi 

:t tltcatw n« *ok-| ( 

:.-:-■)'.: i rrouu -trunina. b*<3 itieui Hutu Uam ucfc «nd. wl Iw-lu-i: 

:t fttod - 01 ( 

lecil ildungtdl: 
:f itaad «. Svlm.tiMmurll) ( 
putntlald.urli. lurlt: 

t •)»• ( 

I 

Kril.tiMlturl) • land: 

:! ilapciens|'v*reDi* jt, — 
JuuvtlutlJ ■ -pglltd'; 
) itwd * tl | 

simtlirrctM *Ck«e«»iUili : ic»etad.t» t<n n *. -Uodt 
if lleptic=*f-d«£uf ■ |), 

UlC^C.MttKtlttOTli • 10»Mt,. *(MV CI. t u*l 

■ I ' Icictwd.ci :• tnw.tn ( 
Ill* ( 
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prust TOM •««, iwri nip iitipu-.- 
ptiMitliMcuituu.Mrlt, lutll; 



••»it :* 'ieptiontl 'no(i' )t . 
;i:r»t ovi <ht«]»\*\n*: 

?MplIdlt4 • IttLMItlMlt. 

;ryit wr *«0f ; 
•::*.i«»Il*tul si UUjt/tiU** 

t 

j:i.nt WT •dtlpliy.wl.littr 
- loptiuut ditpliy.tootir' it t 
;nnt XT «toi : 

T-'.:i Pt;t f*MrtC»d by < 4 M»f .'Jvid.wr.viTI'.vjn.v.r vWJmmi 

I 

OUT «.(it»l. . -vn*. 
••»vi.E.Mcua if HepLiBiul'chacUua-M: 



loe»l tsurii • 
ll ISurltlSurllM 

rttum luitKtuil); 

nnirn Sull, 



lurl.dociuix.tuil.daieitb); 



tub Ji»l»y_uil_by.«a«vLa ( 
loe«l llurlUm • ( - 

tlUl ■ ••: 

laonLb • *': 

lor fun ilurlllin | 

IJdiy. lwjui.no. Jy»*r. Jw^ynuoJ . iPKiMISiJl!*_tlMlSwHH[] I J I). 
i*mth . Sacrtuu I tBoau.DO ) ; 1 * ' ' 

iirtiy • S4*yiU*i*ynml: 
:1 ilmib n* iaia_po*tfl) ( 

Hue > '<hl*t«nUi Sr«ar</bl>u>'. 

Jlut ■ '<ul»wr; 

i 

tin-. • 'iii* <nebr> u*(.\ 1 lu(l\->'; 
s::t*. ,- twi.diicMtini; 

Hill • •</(. t'; 

(lurli.tiMttutll » Svitli.tiMKtcilM u. 
tlviiit.tiaMlfuTll > 01): 
:! ilgptienii-lut.viiutd l tk Svmt.cuiamurll » 01 ( 

I llll t 

IVflJltt • 
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lioutc* ■ ■" 

\ 

tint • ''rntowt' i! ibeid: 

tint • *&yO*y. I«onth Id*/' 

•«*m»c>' ti tt»i(i. 

J lilt . ■ tv-Uti; 

lint « i*ourr«: 

lint » •i'.b*. 

til*-. ■ • ttMps&ctllurli ;J iopti:n* |-*rnpwer 

tint . • tuvtpltietlSutll . 

tint • *trnoot>vn'. 



u iiutuhot f 
loci) fit a; • 

(•tUTR " ;t lufi '- 'http:.-. 

A :teptieui 'Icru'Ii I 
tt tun: 5^- 
< izt.t tu**-}* 

«;im Mtnoa>K{T ie;j.ftr.« - lcptien*t trL»einot_ui)')*> 
<:rsttt su*'"::: 1 typ***hidd*n* v«luf>'Iurl* • 

."wuu;:' -ypfbjflatv viiu*<'Ict-cien* t :;:r_»:i»ii :*> 
•HIK! s*M«''.ypt'> 

<.Ml*ti» 

• meat :vp»**iubbuc - v*h)*>*invel»'> 

• 'Icnw 
<. lent* 

1 *l»t l 

loci] tsti » qq!<» KXU>'icpt;cnjr»n*i»ho;_^:l l>»»i]tiept;c*;;:-*:— .*-^re:i- lUiriiiyrUtyp** : r I'll, 

rtturt ^' t SltlMncaMfrManMMU)- | (U)DiI(*»Dif f . l,tmn:;r/-»'.:it3rY</i> ■: 

( 



ice dltpljy^uil^Int I 

Ifrctllllmi * •<■•• ttu ;uhii:«i ey «)n*v«i swlnmt.var cy * 

.'■room Cue car I I«Jn»v*.r_«utlior_Mkul I -*nn\ 
it Hnm.uttf) I 

tin*. • '«U>1h* loUcwiW UXL* luvt cfcinflu) : < (fjun - .■ 

tint • idiipUy_url_Py_*onUnr*v«»* tott ! iurl»_tua»(i*l<->;.:i.j :i=t(fbi ; In** uilsi. 

1 

if iIopcinnj!'cr:«ck«vDVI> t 
It llMv.'AUWlJ I 

Hilt .» *<U»T1>« te liming Iftlf wr htv« ehsigtd I no nodilicitiBr. lm jviiUblo :<fU> iB,-tul>\n' ; 
tet*4eiv iurl <lMv_cUtns*> I 
tdaie • iurl_ducisnrli ; 

Slut QqT*li>-aflur» ** bxal>*Surl*>ld«ic< 
tint .• iuUMMCItUIl) If IgpllOMI uupitML' I; 
Hut .• *</eobr>'.- 

( 

iU»: .■ *«/ulM«-; 

I 

if (told.chJuuul 1 I 

tint • "«hl>Tn« relieving UWj don't (Ma to ruv» cumit >ne KXi!:eitlcr. tim* «v»i libit) : < /hJ . \n<ul» \n* : 
l«r**cb lull tlsid.ehuuM) I 
J6*ie • kUll.tkJCtml) : 

J tut .* e->4lt>«MCr» <t titt>-tuir>14*»e<n»tn?: 
Sl itt .• kwpueittuili i: leptietui uue»aet'f 
i ; i j i • * < / nettr> * ; 

Hit: • ••/■inn': 



:'. tlopticul 'ditplir.tKtnt' ) i* likippctf.arlii I 

lUit ' '*h)>TM fellewinfl UUJ »*r* cb«t(*6 :K*ntly «nl nc; < .-.!>in<uj>ir.*, 

ioi ivtl nort bydaic ••kipptd.urlit I 
10««C ■ kuil.datcdwll: 

tint .■ «i'<li>'twb(> h*tt*'tur]*>fdtit<>i>V 

it tSo?tiora('LiM*Ui-p_M'uc*') tt Sttu;!l<iil) nt "I I 

iDCil I Ho*' * tiM • Suil*.tB*c»*d1Svtl!: 

A li»9* < VI I 

t( ttapcunjfvvTtoM't] | 

loeiliflM, Ileal. tlMlt: 
cr>opillee>4ctiHitux)i . 
lOel • tfes: 

chcpil!»ntti«*iiBrli.rh*:«*::r.:; ; i 
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Itaol • iioo: 

mrn "turl *pe«*ftt:y cntcita ui tat futui*' : 
;rini:iS7DtM 't-jm ti \r.r.'. itae:. tistJi; 



.cctl ;tci • 1 1 1 if* i ; 

it 1/*3*»I/,'; 

iociliiigoi • rpn:u!l'ti U*. 



Kit; 



It!; 



.^u;;iy. j:;,ry.i:n:.-.: rrvtri* itr: ■ tu;.*.tia*'U><»!:::i_; 



!;::::-«. i;t;.iy.unJuitwr.') ;i Jirjeri»i:r.j.i;rU' I 
II: i : • '•!>,! >cusl« te item tut :u:iov:r.5 tJ*A'»<'hJ>intu]> >r.- 
!;r lur; iter: :iurli[J»)<»J'j;imt))> *irj;;tnicl».utln | 
ldaic * lj;l.d*ictlurll: 

IU»: » j»«notr» «» hrtf'-Sur 'rl£*te< 'if«<; 
:! Murl*.ic:*»!*dllurL] > 01 t 

tlitt • 'lUll vitutd Iviiitl • 

Hit-. • utupihettSuii: it J optional »r.tpj&of ) ; 

Slitt .• -<rnafer>'i 

:i :dt(inid<tiutuittutl))l { 

loc4ltt«nyi • itfMf*rrei'liMviuiia;*(Sititujtsu(ll J; 

:f idttintdltotoyli { 

Slut .■ ■»tfU'(LI>Iwh'r*/UL>'VB'. 

( 



Hut ■ *«/u)nn-: 

:I -inotMiti ; 

U lit i '<h)>Th« (eliewir.9 l~KLt tit Mt *ect**iblt to rMoti:*/h]>intul>vn'. 
I3tt»;a (inebeti) t 

16* IC • UlI.dMCItiUlt: 

Slut . » ^q'><lt»«nem> «• nrtf ■•Surl*>Sd**c«r4>\n' > : 
Uitt ,» iimpibatiluill :l Soptkoral vMptfcet ■ (; 
ilu; • •*itiabr>': 

I 

(lilt • '</ul>\n'; 
rtiumfUttt . 

I 

• i tuuric rej-.Lf.i t« ti«ur* wi «Mi kind at hetlut w« t* lMkiat »t. 
i peitfttully utiiul it tin betUi; :t t*d in throufii it din or IMUUi|. 
tu» Ittd.muit I 

tectmiwt. 'r.atliM.crii, *tetU*i.d*itti • 

.cciinettci. ttiHi.i.i . 

:p«nl3{,s:::t; | ii» "Cuvt optn till Sfilt (a: rttdioo. . S'\n\ 
t. • <IM»: 

;: i.mif.-MiKte-toiiiit-fcmfl.') i 

tlotd > K»nc..ieilLi:.or_;iiitorYiXM.l *r,3ll;»t.d>t«* *3otliit.t:rlii. 
I itt;: • '< 'XCTtM INCdUStMCXMl-looraK-fUt-WI I 
- LlMd_att»cip«.mowtUiIK. *h«lm_4*t«i. •haUiit.ulal: 

I ! 

dit 'Con't k«w hen te tiwidl* ho tint wits ierMt 1.*. 



iji . :»i.r^:»t 1 1 li: _tr.ru iterv : 

.::« in, :.if.5.t tr.s'.iit:. 'i,s»*. . ».. 

:.:..ia4i{..twJ 
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■ UL-.slt» I ditettfl 'Dtftuit/Clobtl* 

..*.:.• «!:liuMlt»t i 

-i.iTi.i ) 

i.r: • c. 
■ I! 

t.ti 

::i ''is. : ;*t»t injut lint i„': 

.: .r.::in*. ■ 

:;.:?<Utit • <lh*ndlt>< 
!:ii:itlui'.l • Idttc. 

■ 

t'.irti I-rl: ■ >lDct)i*tit3*cuMiUiati . 



.:i:,r.i',i:i;i,::!NtU I 

'.m: :r.ir.::« ■:;»!, *4*ic»' • I. 

:.;l.sin: Ulp*j: 
. ;t*L ! ...',.•.1 iUr.o . 

it:.*.*.;.t> • dwetrd 'OtUuli' 

t:::v:«v. i ttrisi't* « i*it e! Hit 

■ ;4rn.---„ 'l:r.i*.;ii!it*'.i> . tCMKiniii; 

! . ^."ti • ■ 1 . 

• r.iii ntL-*i s;i.iU[*«lliwL»i I 

5. ■ ;:u-.ulS:»iMl: 

'«».» *STi(W'V**' t*j >' •ti/il 

>'Mi».*!>rtt\i*»vi'i\5-i *»S/itl . 
I;:; • !:. Sditc • " : 
;I ..'-«T.'/I!IT"M. '!*.') I 

fllM • Si: 
• *Ut t 

ifj* • 1; 

.-lit idtfin*d Uin)ul"Ilinjul] [ 

Hii ;( : II InJu If lintel ■- ■!****m»'»m*» i iI. 
uuse • tlmkalSlinUl; 

STBOUt •tmrict.linu four* VM. iuil lit* Itutt^n* :! tSopiioiut I * 
i=(iti>lui:i • lda*c: 
::iMtilj::' • ilu«: 
t.i* ' 

sntn 'mrici.linkt lyiMrins I. 'a* if iJopuonirdMMf - 1 » Si: 

;txt . 



< :::;e ^i::r/ Jilti. 
\:-=*t. t.j. 

;ei3'r:.i:.L« 1 1 1 *C»nt co«n til* Stilt :ar i«din? : IMn": 
hKtery tilt....': 

i::i:.r£»»i;.a3:lnt,or_hntorylD(.0.*ti**ii ; 
tii;! *'-::r.-Cl«il-M»tory-fnt-l/> ( 
• .;c*e,-»ttc»p*.Outery(IMI: 

l-ll 

■ iet:iwi*rd«Bu9't * 'di«' - v»n>*: 
t:.-. * :wi taw bow ts fciMl* hn::ry flit Wilt mil feiwtw.I.* 

:.:ttC. 

Ut/- : 

i:: Hiy i;ist»; I 

Uvtr^.Ht/' • 'aittenf*; 



i.; . :i:.-i:i:i:i..-.:i:sry 
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;Miji..!t::,t!tf*i: 

CMS: 

;i l.'[\i->j*M *!/) I 
lull • II: 

UlM • 11. 

i tlx I 

di» "tr.'t p*r*i inpu: lin* S»* 

I 

t«t;rr UtMi: 



'.9e»:-l;r..'.:: • lhlftff.i. 
-irt. *.;niti.»lliiln. 

.a:»i loot, tattoait. icont«n;. Srttpeiut) 
irt»pc-.j« • 

i •■.-** Lr»gj»»t i 'Cr?" . •ia.url. *h*«dan. "Tintrnt, If :_r*qu«*c_'.jMout i : »' 

-t S:;:;:r.iCi*bwj-H ( 

7-'-''. mEM * — cotuini-- ,c, 

ITCLv J content. 

I7DIM ">b «nd ccaitat >«■: 



1b«iO™ : *:;:U».Stcntcfit> . 
UirUj ■ -1. 

wbtli ■iiUr.tfJ IIulUI-SIlaIu]) | 
t. • lliftMftluiUI; 
:i i|/"«4\*.*hxtf\»*»\i**US»i' . *>*rii 

ful • 11; id«ic « ": 

wailt (dilinad 1 link* I -Slink*!) I 

lt*t if HUftklltltftkl) — »H\i*.'\t*t\f>!iP; 

Sdnc tlinnjiiluutil; 

I 

print STCtM -■xLnct.llnJu found URL [grlMt- if [SaotieM ( 'dabuo I • SI: 
PUJB itnt. Jutl. Idtici ; 
t «Uif M> , *\i'«i»gv»*ire' l .i*«vs"<\so*.*>l/lJ 

print fTDUUt *t«rte;_lin*j found UC SUn' :f ISapuoni I 'tebug' ) » SI: 
pui6i*t*E.Sl.$J; 

) tlM t 

prist STDtM •»«tr*:t,linJu i one rim t.Vft* if tSoptioml 'dtMf ' ) > SI: 
n«it; 

) 

I 

rtcwmlrvU : 

iocilitinjirli * ihiftttj; 

print ST3EM '£irpUy_t>eal 1 tmjirll \n* it rjepuonil 'Ubuf M ; 
! eu 1 1 1 1 :niu . 1 1 wiu . U ink* i ; 

ioe*l i *t it . Sur 1 . S_, (d«»c . Ihatdtri . Scenttnt . 1 r«ipon*t 1 : 
lecaliUiy. sa&nu.no. Sr*u.S«0*ymai : 

Utiponjt • i^v lrnm*Jt:':rr - . 'i.i^ut; 'Mtdtri, •;snc*ac. l)l„T«ju«ti_ii»wul< . ■ 

iumi • ■:. 

.:.;;» Ui.tii Hmul'-tUiUttll | 

:J MUauISIUJul •- •'H'»)iK¥ ( rii.i<[l> - ' ,-iMi*>i/l! I 
1 1 tun i • HMM'iutttl,su**f*etni.iRfpimi] 111: I' 
uniwi iltlHi | pvinitrit, 'Unxnovn' > : not: I 
i t<Uy. t«onUi_ivs. S/cir . Swliynuai • ;caiiMitiiMt I ll.t.S. C . 
VaontS • laontniltaonU.Ml: 
l«l*y • Idayt|lirt*yni*l ; 
putnitrtt, SnntA ld*y lyttr 1 . 

' Hit | 

;^iMltit.llinum>nii|i . 
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local fU:a»i. iuii, Jaod. tcrwcitd. Sne*»t»: 
optniUCKS. Ifiltl II raturn M: 

Hurl, IchtcMi. l*od. Imdou, Imti • 

in 'ltd input treat JI:)i* if true nt *■ 

UmifturJI • joiniS; icifl. icntctrd. iraeotat. 

t*;*aptfuflt ■ 'P'tviiui rjK" : 

I 

clos«tCKME3l. 
ratum ttuMi. 



lui wi i t*_T»c.-.«i_nodt t*»t I 

lactl tlud. Scti*ei»3. itty inoeeni, 
(turn i! Itngui tryi teaente V. 
rinw«il!::i. *t: - 1 :! ■•( MliU"; 

:'. : ioptuCXOtC. ">J(ila*i ■ ■ *arn 'UniMt :: ill* Sit It'- rtum) ; 

isrtt^b lk*y utyi icichal: 

l loci. lcMCftd. tnois*. 1 ■ »pl;-.:S.. :;itr.4SI iffi , ■ 
;r;.1t::CACKr5 -tiM\e>;t£'Ctim'. Jury S:-»nn!, loed, Ibocotli: 



Daicriptisn: 

TTuulit* > cut* jtrinc to ucbint tm titesadj auica KxjcM 



•nttt soat* in ui :r.» tsl lowing format: 

•tsu no ) iT.oj ii n«- 

»UD localdtttteMU* 

loealiij . |. ; 
leckl(tl) • 0: 

locUddiy, Sm. iyr, J hi. tu, Site, lidatt. SatLM. laon. Isidil: 
IMallleltittl • t: 

■ Split data itnng 
loctlitvi • split. 

tSuaaidiy. ten. Way. fttia*, Sjrl < I*: 
lyr 1*00: 

i!U. lein, ute 1 t tplit if..-. tttLM): 

if trim || (iyt < *C>| I titun 0; } 

• Tranilat* *unt» niM n maabar 
IfciO* • indttlMucr. fJJattllm.flJJ); 

:f 'I*;£i 1 0> 1 rtlum C: 1 

tin 1 V«on • laidx / Jr ) 

■ TrtniiaEt : 6 attends iintt cpocn 

ctiur,-. (tiiwlKtliln:. imu.. inr, totr. inr., lyrii. 



Umast. 
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r< 'uu 'local 'bir>'p«rl 

r Thu script i* ■ pjeitnd to cr:t snapshot script in my CCI directory 
i It it stparattd primarily iot purpoo** of (Uouggu;- : it dot in "t r»ly 

• sr. mviao a CGI*«fivirot»tDt ttc up and inittto worKs ]ust with 
i rcmuwd-lint *rgi. 

t Dot of ti>t things btir.g dent for tmelieity btrt n to )uu tup 
t append in; to th« log ;[ <url. '.latitat* tapiti. lastaad of 
» ovtrur iting in pl*ei. 

• to do: 

• lee tit j 

Sdtoug>l. 
Inm.iorti • 1: 

laixltno/.:-. • 1014 * SI J: » ill Kbyttt 

SiMpi£:t • 'hct;;.'>in^ii::t.T*»*&reft.*tt.cQnfc;i>:i;/£c.rAadi': 

• t.Mi mould bt FW3 6-t t.iat uy not bt norrMiiitd ;c fhc»t. 
lint Mir i ■ snout* da«?ii».'U©'rgi*.titf snapshot' : 



ii . 1: 

»ii«:t!STtXWTl . S|i 1: 
nit:: lioldlhi : 



cr.smf if IMC. ■ sf.ot/douglii/Ub/ptrl' ] ; 

f ■i:nivtcturt-i?tci!i: library (Cor sytrtoeucsn) 

rtqyir* 'arcb.pl*: 

iaren • iareh: 

if l-d lilibloe w '/ heart'dougl is /arch/ SarcbV lib' pari' 1 1 I 
unaoiltUIWC. llibloelr 

) 
i 

lirD_CL3DUT. sr_Snrt» • C. 2); I lroa solans tys/fatl.h 

Slib_wkw_v*r » '0.40*; 
■jjuhittlllMC. 

IDtVf'LIlXM'.rEKL' I || •/noBi/dowQlii/lib/ptrl/Ubwww-pcil-tiib_MM_v«i > . 

I ; 

[root * IDT/t'lVD'): 



if Idltintd SDWrfATH'H ( 

' tatiat STVIUt 'rtlb: JDiVI 'fATH* )*bi»* i* Sdobu?; 
) «lst ( 

IDWCfATH' ) > Wbo*<rdeuglLi;ucb/Such/bin:/beM/deugli»/bi&;/biD/:/u(r/(sinwuir/bin:/u(ryucb'; 



unltis IJDfVt 'http_prcnry* U t 
» IDWrnojroxv'ti'Att.eM'; 

• nuit rtitkrca.att.ee> to go outside 
Sl>V(-no^ro>ry')*-tbq.stt. cob. ocr.cn. radish, rtstare^^ 
-*4co>.dsvlll.att.coB',- 

iemvi ■ http_proicy ) • 'UK?: / /radish, rtftarcb . att .coat 1000/ * ; 
■ IDfV( * http jroxy ) ■ *bttp: //blutl .rastarcc.att . cob: 1010 f * ; 
I 

:»<7uir« "rgi. lib. pi' ; 

SEXlT.n; » *cl«a.iup_tft"*.' : 

rtgg;rt 'toi-ixit.pl*. 

rt quirt ■coi-»i*r».pl" ■ 

rtguirt 'dupltxpipt.pl*: 

rtquirt 'noruint.rtul.pl': 

rtguirt ttiM.pl': 

7»qu:rt 'itit.ti': 

rtguirt 'vww.pl': 

rtguirt 'lock. pi' :! Snird.l&ct*; 

• itguiM ''lui&.pr: 

rtguirt 'printirl.el'; 

.', 'lettjuol i 

iaigiirinc > }oir.!' lAACVi: 
;r;r.r, 5TTTM icr 
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Mirc*t:::.Iliuildi:!.Sfilttr.«Jieborj)"HiDd;ro<3rtct(ii;:-, "ht»ldif : ■ . *!ilt«r_w»cnori ') ; 
Jrc»d;;!,I!>E*ldif (, Jtlo<3lhi»n«ifiQdprogrrcid,i(:*. 'huUdif!*, 'riogjftul'i 
itni.)[»etiully i*Unmi« te locit* rcidili". 0) i! [detvottj ireidilf; 
itiit,;r»ct(ullyi*Utv4fili to locate hcaltti!!', Di i! idifinad intaidiff: 
ltnt_;ri:ttully TVoaDlt te locate ;loe2huU', :i if !definid lrloolhul: 
H«>.:_;rtcilully runuilt to locate JUter.anebori*, Oi 
< :i :tttw6 t!ilttf_»neneri: 
Sretdir i Sicidil!: 
Sreidir «• i !/tcjdi(;t : ; , 

icn*l:eiiit/cj*, 

Jne.nifiiijirl • 
'ti-.t: fv+t'.'.H , ritiif en. in, to*/- asuBiii.no. ftudi." ■ 

Irw.r^ii.iuinor « "EOT: 

tar 

tntaldiJl.mttior > <<COr.- 

ti. n?.Eri , r.*.:;^.'www-»or.:i;.»t:.e«'-'.ti*ll.'>T;3 liil«/A> 
rcr 

:.-.epiJt;i.i::;,»utne( I , 

• i*xit_;r»e»fi:i:yrwrono hummi e( iiguatnti', ij JiWtCV '• 1; 

• nttd I-jll pits r-.tre became of poiiiblt USE d:rectivt 

Slooo • ^:<a nii!<*!tc;p://>AMll2i.rt»»ircn,ati,C0A<-douQliifno haadi/> 
<in( liicni'liff «lt>'IN0 HUTO3 looo|' 

<re» , r,::;:/fnwwll2l.nn4rth.*it.c(»/-(lousli»/flo.b»ndi/lo90.5lC></A»\n:; 
Striiltr • <<EDT: 

«nr» 

«rt»r si:r«!» 

Tfcw p»s» ;•-■)« n if d by n hrt!*'Sno_h*nds_url'>KO wuroi*/a>. 

*» <iiror3>An*»p:T ?ropri»ciry« /r:rons> pregia* written vf toojiandi.iuthet . 

«br> 

Any *a we!»*Miita:r»nand»\lcouc*ji.reMareh.*tt.esm-»ro»«eotf</»» m appreciated. 

tlo«e 

«/KTKL» 

£OF 

Sht»Jd::!.tr»iitr ■ ujibo. *i»*a nref >*bttp; //w**-»pr. ib.ett,ce*/-tb»llfbt«ldiff ,bi»r>bc*ld:.;t<J*>*/ir <«lte p;c?rie:arf: . . 
^un By sat»idi;;.4utner:: 



liepezatisa. J use;. Sufi. luttrvtmonl ■ iAJtCV: 
■ttsfilei * I); 

• »tj;t. trny ti cpeianota ud required fields. u->UU.. •->««il<imrl . 
I v-xfrict teceti. poptop]* 

lillove=it_opiritior.f * I'tnuMr', *urw*. 

'ftatui*, ■««■. 

■Kiatory'. *ue*. 
•Uitr*'. 

' *tmtxxxr_- ;_nrw , "u»w* . 

' W,_uieri' . *up* , 
'Vl«1^_c^^^ine• , *«•■ 



Ux:t_;:t:i!ully:':iltaal operation sopeiation ip*ei(ied'. 1! 
Wirn dettsed i«) low*bi«.op*rMit>n»f toptr»tjonl : 

• prir.: ri3IM Mltllov>bli_ot)«»tieai(loptiacio»t>V'S*liCktuli.op«r«tioftiilcpir«tioon*Vr.* if tdvbug: 

:! .SaLl:vu2i_cp«tat)onit Separation) •• >*.'i ( 

it";:.;r»c«iu:*.y''l)l*5*l uitr out'. ;* Suiti 'Mwi.i-i;,- 
• i'peopl*Jtvi*r*>; 
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»«i;-..;r*tilullynprtnt( iw:nii?*l uhl: •*»• , surli. :; 
;i lull !- »!-ht«://l\-«.-, |<S! ; 
• ' i-"; «*t:l idd Logging 

;i :tet«r*item tq 'Wtw.CurrMt*) ( 
Mint 'Uetuoni tuit\»\6 , j 

J^»*Oti • li 

, til* ■ 

t*;iiT.*tli_ep*r»iieni|lop«r*tlofi) •- /p/ 1 [ 
tjtriiriFEOru. *p»opLt'i II *«jtujr»et tally run*fll* ts op«r. cirtt -.:.-/ pwpic*, o: 
lae*: (•ptepln ■ rttddir tHDPLXI ; 

t grtpi/- it »: ~:p«apU; ! . Jp*opl«i: 
;r:oti STDDLR -ChtcKicj umti *i\ri', join; 1 •. ttiatti ;( jJouj > :■ 



:f !-tt3_:t»i ' 

lir..:.-; « turHtmiwii: 

• tre»(iJ« ntn.url i ; 

priatl STDtt* '%* prtvicutly ch*cfc(3 inMv*. Sutl ;f idtoufl > 
• i"ii_sr»c*(ully(*fil» Irc*iil« not *r:cisl«*. a; unlets s^csi 
l*xm*d • It 
• lit I 

itxixtad ■ 0; 



iuitn > ;i i! Soptmion tq •URL.u*«n* ; 

:f ':iep«t»t;5fi «j 'C1C!' it Jui»rv«rnoi> /\d«/j || 
J:?«ntion eg *Uit_All* ! | 

l=p*rtt;on *g *Kittory* |j loptraxioD • - '.'uitra/i || 
l«7*Tit:oa *q •ft*»«tttr_if_n*w- || iot>«r*tico eg *Ul_«HLi't t 
:o;*»c.i Scimj (Icimii < 

:i iSoptiicioa nt *UN._us«r«*l ( 

uudif S1»ieii*o; 

undtl tltttiMm 

i 

:i i-r Slimi) ( 

k«nc_Etfftcilullyi'fil« Sroot/5tia*a not vriUMt*. 0] if ! -w a stiMi>: 
GparUTDtES. *<StU*fl || 4«u.t_srietfullvt*Un*bl« to opw iroot/Iiuw*: li'. 01; 
uolaii t!Sa««d.locJu || 4 » lock! TIMES, 11) ( 

Liut^practluIlyCUaibla to acquirt lock on St !*•»'. 

** •« t«mpor«ily uo*v»il»bJt. Mtut try igun Uttr. Itov ein reload ihii out ]" 

I 

wbll* (OTJttSU { 
next if /*J/; 

local (Hurl, iwtuti) > cplitt' J_) ; 

it (Separatist wt ■Dif(* || lopoxaum eq 'Kiatary- || 

Sop* ration aq 'lMBMr.ii.MV || toptrttieo *q -ma uitri') r 

if litwl mt Swl) ( 

it (inptratiotj «q "UW..u»«n • I ( 

fo»*r >- i!-p*opl»/::; 
)l*Jta«*Dl$ut*r) • 'Min': 
) «lJt t 

Ipr*v»» • tlutttiii i( iuttrvtttisn n) 'iiiguliMii': 
(lutiMO t ••wbtn*: 
' SlutiMn ■ ]oin >' '. tt4)«D>: 

) 

) 

4 «lti( '.Sepcratioa «q ■■.lai,*:]' || loptratiOD rq *Unri" 
i| iowritieo rg *Xll.UW,t*l | 
SluttttBtttutl) • *twt>*D'; 
• tU>t>**o(tturl) • join)' I«t>«n}: 

it lJ«p«r»llon tq *jai_U1U,l'l I 
I Mt twiai ui« il t*t }u*t lx 
tluniHiitturl) ■ UiMi; 
micuiansturll i • -p*opl«/ • ' : 

> 
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Uiicucn * ipravittr. if dtlinad lnr*v»ttn Iwnrvt:»i3n 15 ■pen.*;::**"*: 
clot* :tDU3); 

tjnlecMTIMIil if iottd.locti; 
;! ilopar*t:Mi *q 'Uitri'l I 

local [fk«y> I • «»yt tlasuatm: 

localtluiarl > SiiMt; 

Igatr »- t!-p»oplt/'.1: 

Scour.tl Juttrt • StKtyt • 1: 

J»r ikcyi tlmttcnl t 
Scount ($_)•*; 

t 

i tin! licptrttion *3 ".'strt'l I 

'Motni-g nai rvtr Been ehtcntd ir..v 
pric: ttrailar; 
«tit := 

I 

;! ;SoDt:»uon <a *'_it t_A:l' I ( 

print iT::lii*F»5ti :t::ric4 !cr iunrv- 
prir.; *<noserctd by Doa*m< /nt>«p>vn" • 
prist tloot; 

print •■TnKT* <TK» <TM>UilL*/IK»«TH»Kediiie»tisr. tlBtitarp* '7X>< . TH»\r.' 

I:r (sen i/ydaaain ityi tlutltcn) I 

ioe»;;Surl, trtitr » iplitl' '. . , 

;rir.£! q;;<TH><TD»<A MCT« , WTurltt»4tMa-»»*typ€.H;t*.srv->ii*'*» "»TD»»t« .3>< .*>^: . I»o»pl..e., it... itn. 

II. ilastitind.l: 

i 

prim ■t/TMLt>\ Strtilti: 

) alti! tSoptracion «q *Uicri*> ( 

print 4Ti;2 f I "U« tr* of tbi MO HANDS *«rYic«*l; 

print ■*?Wt-E> «?*> *TH»Uitr<rffl><Tn>F«ot* rtcord«d</TK>«'T*>tn' : 

let irrvtn* ion oyuatreotint ktyi %cvuat> t 

print! Qq!<TH>«TD«A HUT.*\iJwiii.»iityp.»Li»t«33Ur»i.<-*» «/rr.«?5t«« ■"«.'"»"»' S»«P*i»«. i- fesu....(_, 

) 

print *t/TMlX>*. itniltr: 
exit 0;. 

) eifil lloptratien eq 'ITl.uttrt' I I 

print tTitlt ruicrs mo i»v« r«eord*d JutlM; 
■ print llogo; 

lor :»crt icys tlaitittn) ( . 
print! qqt*A hTUT-*»<?iMil»*iityp»-U*t»%:3Xll*»i_<'A> riii<Bk>-.t:. Sinapsne:, S. SIa*tiatnis_j: 

1 

ft in: Uraiiti ; 
txit 0: 

) alii! [Separation *q *ALl_0RLi") ( 

print iTitl.l'Fagti r«cerd*d By tbf NO XMISS >«rvic«'l: 
1 print Slogo: 

print ■«TABLl> «T»> *TK>VRL</TK><Tk>Uitr(i)</TK><tll>L«ft vir«iMH/7H«fT»>\6': 
tor l»nrt oyujti const UF1 k«y» tcountl t 

pnntl (Kj!<TK><TD»«A »lir« ■%»Turl«*»L«aail-*"CYP« , Vitw«20Curi«nt •»»*<ia»«/tO»*TD>' . 

linaptbot, i_. Siuax. J_: 
;f lieewailij » 11 { 

print! qq'ld <A KUT*'li?url>%Utypt'U I Xtll0uaitt4c»ail-ti'>ii**ri« rA> : . 

KouotlS.}. Sinantnot, J,, Sum; 
J tilt { 

print! qq!«* H]^^'■•^»?typ•«Ll*l^^20AlUa«all»»» , >*•</*>: . 
Sinap*not. lU»tui«ttS_). IlUtUitl ( l_! : 

I 

prir.t 

^ocalHtni ■ ircil;In*urllln(i_l); 
qttvtrnsn: il .-• Slni t 

opentUCjrill, SJnl || «»rn 'Ck c open U»t 9«*irn~: 

1 do va nttd to lock juit to read lit lint? 

local l*linn * *HCiriLL>; 

I Hint «- ."b*advi*lvd»\.vd*i/t { 

pric:! c?KTD>«A joil7' , »i7*i:l«»i*«««u'*t*ty?«'Hiitery>»i*.-»</TO»\n:. 
tuapiBCt. S_, $<utr. 11: 

> 

cloialKCSnLC): 

I 

print *<>T»»\o*: 

rrir.: ■<.iutx>\nltr«;itr*; 

w:t t. 

■ »:t:i -lsptration t; '!ititno«r_ii.ntw: ■ 
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TMt >1 rSETi'iufl^paqt*'** was prtviouijy uvad. 

icr 

pr m«.SuaU«r; 
axit i; 

i tli;; . :£i!Lnc^:s;*tctttni ^operation *c *Eii;*: ( 
Tr.ii ukl -»» na: ~:«viomiy t*tn tavtd by ynu. 

<A KfI!"«*lin*tMcoi*arl»iu:li«a*il«Iu»«ilcy7« , *«»«Bti»r*>T»<i « aMpinot</A> 
<ll* *fc -?l. r >*itr.»pir.;'.>-4xliijriiut»il.iui«riej-p»»niite.'v*>Vitw -nt niiiery<"v» 

wr 

• **i'..jr»et!-IIyi "U*cr *r;td to acctst * Lit. net p:«viou»iv attn*. 
lugi . 

1 fit;! Itiiiittl ■' 

•«*::_;ri:ti';i:-/t'Tflt f.CI binary «tt:c:ttH cnt '.n <a nr«:*i 'iurli* n-.-rl* a> :i unavailable in 



• i::t. i~*tc*:i. i;;n:»r.i. Srttpoaiti : 

:f !lcpt:t:;:s t; ■;:;;* !l Sept ration »- /XoiasMr.* 'I ioptra-.ion tq 'Kiitery'i ; 

teurra*: i •;*;at«itr..uriv 
■ if i -» ieurrtni; { 

' ur.i;::* ;Icarrir.t: l| itxiljracttullyC lufil* te unlink Smrrtnt*. 3); 
t i 

:! llntti_letk»> i 

Sleeclilt « 'iocu« Jtn.wl*; 

optci'-KK, ->Jlock£ilt*! 1 1 i«xit jr««t-jlly I'CW i ioci Sloekfilf. 0): 
puisrltts'ilt*. tleckfilti; 
uoit»i uiUcklLOCX. Oil t 

i*mt.;;«c«;iilly runafilt to aeijuiti lack on Slotklilf. 

'K [*la was tajaporarily UAavtiltblt. Flaatt cry again latar. (Hsu can raload tbu page.:*!; 

;::.*.* STOtrJl Lpnntid. 'Acquirtd lock on UockfilaVn* :l Sdabug; 



:1 (Soparaiten tq Till* l| toparatien • - /R«a>a*Mr.'n ( 
lalivtpid ■ icd.aaapallva.- 

pr:r.t STClMt IprtBiii. 'Mtpalivt pid ialivtpidAn* it Sdafrug; 

iratpocat ■ aww'lraquaiM 'CTT'. 'anwl, 'haadtrt. •toot ant); I' 

kill 1. Salivapld: t SICDfT 
i! (i»ait;ii(i*livtpid. 01) I 

prin;! S7EDUI '\t ■aroug: uoafilt to wait for child katpaliva proccii S*livtpid\r.' . apnotid: 



:! iSreiponat <• I'll) ( 

local itratt> » iHw*tror'X«ipNtatao*isr**ponatl: •'; 
;1 :dt!;ntdlirt»tl) I 
Iran i irtlt*: 

) 

ltxit_;r»ctfully t'Rtapeaat Sraapooaa durifit CCT rtqutitSrut . * . II; 

I 

laeal til mi > IcnetAiSeqotmtl; 
.i lltr. > iaultnotbl t 

• t»;;_;raetltilly:"7at past it too Uroc to taent. Caniant ]*na:n i* Sltfi: uxtnue :i iMXlanotti. * . II.- 



ir.T.lf. n?l«t *&*t H«ra*d!1\n cant tot : i sii.. .*.r,'. 

Uucftituta,tntiti*a laubatr tteonttnt . 0. IJ(H) if Id* bug > 1: 
l::r.t«»: • ancnaJiias^lltconttnt. tnavutll: 

letatt.-.t *• runt lilttnno KTKL:/J I 

i**:t.f rtcttwiiy (itonttot, 0): " ~ 



r.DC.T . 'iSturrofi II 4axit_gractiullyl"JnabU to span lci;:nnt*. 0); 
;Li^'tt±;^i*a, Scurrtnt!: 
:r;r.: r.?»n.T leant an;: 
:::t»:r.'?*Er:-. 
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-J 



:'. *: 'H^rsst*' i 

\i •.•i'.t-. ■ itr.fl-.siieomcjui » 01 ; 

■ tx::_;ractfi:l!yrcor.icfit r.st :;rr«tly eopitd ip leoottnt ltnju il«n*. 0J ; 

i«i;:_"Mt!;jiIyi" "Pagi t* tpp»r ir.;iy «apty* i ; 

I 

;:;:.:! 4Frin-.;i, U icurrtnt- if tdtbug; 



,! lUpinntr if * Si I i ■ ■ t 

apt?: •H:':rrt=t,iMt>M II 

■«"_;:»: t™i y '•.•r.*tit '.c emit ' ! turrint . ia*p* * ■ . 0); 



Ksmsir » '■;!v;itrvf tiieR*: 
1 i.it 

ie ^V • ii^tjQi^cciT. "S, 'S.t.s. firs'. '-p\ Ilucntn. -Jrisfilfn : ; 
S " : * * ii-;itx;:;t(*ci.T. *:::. *EWI. ;■ .-MMidouelu/oin/tsitce' . '-p*. 'Srcif iit't 1 1 : 

prir.:: iTZSJ isnd U.a-, if Sdtbug > 1; 

«v»; led; 

ni::_;n:i!j;:yist. 01; 

) 

■milt :<is>; ; 

p::=t 311: 

izir.z srioj -j... ■ :* sdtbug * j ; 
F'--". £?2ttt ■•.;* if Sdtcug i 1 tt s. > 0: 

clp»« IS: 

Frin: jrriss ipn.nii. 'lint IJ frn cl«*tlH)\s* ii JT it M«bug; 
tloit :ld; 

pri.-.; KDIM ipritni. *Erro» I? Iroa clotstcumn* if I? it Sdacug: 
:I tSdunigi ■: 

iocilislirjti • 

pi;.-.v STKM ipriotid. *»*ttagti ires cc:\n\ uadit Sfirst II difietd f first: 



elen IDUtSl; 

win; max ipryii;c, *trtcr IT (roa cloMiBtfJJ \o* if S? 41 Sdabug: 
:! t:v«itpid lipid. 0)) t 

"-a* S7T£« 4pr;e;ii. •w.miotj: uaiblt to w*tt for ebild proetii ipid\D"; 
t <ln! { 

;na; STIZM tprintid. -JO: wumng: sa rtturatd status P\n*: 
I cii:! :sd*Du;i 

;r:.v. SUMS* ipri::t:d, *J0: co returned OF *titu»\n*: 

I 

if :-i • Sc.rnr.: . imp' I { 

-:cilis:s i -/t:3/Js •: 'fcurrtnt.sMp'*; 

• «m_;;«:t!u!ly:i;s. ' Supine c of p*c* n tppirently rapty*): 

:f ■■» •ic'jrrtr.i.srjf -s -leurrcnt* it 

' •'/*!•«:* 'star R9" . *-**, 'ieurrfnt-iii;*. 'tcuirtnt'!) [ 
'X: ±;i!»r«dt*» *neount»r«d<brnr.' : 

i *1*« t 

ld:fi» » 

Siliv»;:i » lc;:.<c*p*liv«: 

7:.-: r::rfj tpr:^- ;i . -t*tp*iiv* pi j i*iiv*pidvr.- if tdsbug.- 

J*.:»:;t: ■- ». sziz-.tn by ino.hsncJs.siiiscC \ . .'JlSht*ldi!J_tr»li«r . <: 

leurnnt.sflsp U;r:«-. i«rr»n*. .it!f I ■ 1 |I 
.ii;:.;:«:i:-ll/"'Jn*rlt to inmi J;, 
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r«j;«f«p.'ilii. *$cutrut.dif!*l: 
.1 lldtoual ( 

:tC»HS!ir»tl ■ 1: 

vniJtUDIFFH t 

snail tTDDt* *C«lling clou I3IW \n* : 

c:ei«iDirri: 
:I ISatbusi ( 

print ST5EM 4p:«tt;i. '£rr;t S> iroa cio»*iDim\r.' if i*. 
r.t.i iJCtouB » 21 f 

Stdem tpnot;i. •cloifiDim or\n*: 

:1 v»);;:<;istlivtpid, on | 

;r:r.t 5TDCW IpriEtid. -w.n.-.j: umcI* to -»ic Jot wild «.«p.i lv , ptoe.i* j*iivtpid\e- 

-: -* ■iT'irrtot.iiif *i ( 
-i "-f -I 1 

lc:octnt » -eit icurrtr.c.di;;* : 

iisncttst »- u</bt»l>: iij 

print Icor.ctat: 
■ *i*t ( 

print "lo dilfirtnet* «ncount«rtd<br>\n'i 
Sdifti 0; 

• tl»» ( 

i«*u„;r«ifunyrixi diff £ilt Sewttiw.diM cr«at*d*. oi; 

) 



tftt curi«r.L vtrnei. «»tronff»dir«etiy«/«roBo» if ycu wut <b 
mow wt» tntt. 

<ui> 

<li> <k W.rTt'Sntwtxl^vxM cwiwt vtx»ioo«/A>. laovtd 
luyb* 

</tma> 
cor 

print lutilar; 
) ilnf l*cptr*ticn >• /K«acab«r.'/) ( 
lJ !ltxm*dl ( 
:J (SdaPggl I 

optn tMVm)t, 'XSnotX'}: 
optft lUVtOUT. *>kSnO(fr*): 

Pipt IKCSEWS. *CSWTI || H»it_flt.M(«U)yl-C»a-e tctitt pip*' oi 

«p*ntSTCIM. *>t»CSWT'); 
cp*niSTDQW. ' >i«CSOOT- ) ; 

• < 

:c=t; isToouT, sr.snra. jrc_CLocaci | ! 

4«x;:_jr*c*t<:l!yt*Uubli to stt clott- wi-nec j**g :« ftdout*. 
01 : 

-.STOCM. if.JCTTD, irO.CLOEtlCI |! 
**xit jr»c»t-l!yruMJ>l» to *i; tie*«-ofi-«i«e fl»9 for ltdtrr* 

OJ: 

lyitui'Jrr* -I i-eidU'i n 4txit_sr»c«(ullyi*Unkbl. o loe, irc»fii.' 0) - - 

:iei«ilT01Wlt: 
:p*r.iiT:tM. •nsj.vtran*); 

iftr.UTXV?. -HiAVKWI*]: 
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untl* i«»CtDUU>) ( 
I: Swarm ( 

Fnni ITDEM *pnr.-.:i, -n*ii» 9 « ticn isinn*; 
• I «trn * l; 

I 

prm: fTCOW: 

} 

I ( 

icEiKirxiT, irD.jrrrr. oi M 

*«nt_ fl t««£ullyrtto«U :s elm cl««- M *t»c tltg tzr udouf 

leoil (STDDOI. JID.SnTD. 0) t 

' ) 

I 

I tap > fj C ;'. -IrMtrTOt':, 

:! idt!i=td iinidtrjilMt-acdifitd'H . 

id»:« ■ *Jh*»etMt 'Uit-esdiind- : •: 

i cntcic t c«rt»in »-„yl, Res dons' i 

• Uit-acii; : ,i : inw. :i-K» v *H IMMt Or: 

td*t« ■ -s:, u si : j£4 

l 

! tlft ( 



» Srurrwtl •. t/il*\m*|i Avii/g- 

printl STB EM -Svaliuting caaaad \t\s' . Seoi i» $d«ogg . j? " 
♦v^l Sod; 

it tin t 

I 

if t:S«xifLt4) { 
loc*H(ti;l«| ; 

pnoti OUT "this ii « uupibQt of * p*o«, ma »,\ n * (uil- 

• wtild c* iiapitr tn ptrlS.., 

-J iJtiLlt • lt)tAi_titltt$coottnti) | 

^ priatf ;LT '<W>«i»Titlt: *»ui>\n". Stitlc: 

) «!■* { 



) 

elettfOtfT): 
local itwaroi » 0: 
Suttctungtd « 0: 

*rtul» KIHH t 

;f (Sdcbugi | 

pno: STMM tpnutid. lro» ei itdout-Vo- 

SvlXD • 1; 

I 

pr:o; ST&EM; 

I 

tt i.'-fi'.t :i un:cingtd: rrvtrting/l ( 

IllRCOMigM • 1 

I 

Sv*rn • 0: 
•ruit l«OJtJ») ( 

l: Swarm t 

p.-iEt STPEM tpriet;a. 'Kiiiiti £r« ei «d«x\n- 

twiTtl * I; 

i 

rnn: STCDW: 

I 

ciotcil.lt: 
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K£ 

ii i ! mi tpid lipid, ti) ( 

> ,£T STOM 4ptl " ld - """^ » «« l» «i!d P ro„„ 

STATUS; | 

■'-m«lS/ il do [ I ui ok itituiT 
Uit JTMVI; 

t; 

'"OS/ 11 ltit STATUS , 
^ 4«xit_Sr«tifullyl'ei exited with • uttuj of S 1 ' 1): 

' iwitjr.c.fullyrfU, Inotmiw M t o; n ■ .« . (u ».. 

^ iiumi > -Chick in t> a » nccmlvl.' 
^-.^.^r^^r^ tb ' « ™^-^ri*>™, v„. i0n <,X> or ... th . <* mT.-Hurtnw^.^ ....... 

;r;nt Jtrnitr. *<p>*( 

( w»t S7DCT* ipri.ud. *«o*bl* to lBek cn , tla „,., M1 , y . 

print! TDU3 •»» lur i, u.t,. 

eJen (IDOLS J; 

tclauup_tBp.' 
tilt 0; 

• I lloptr»tioo rq ■Litt.All') ( 

I Mopiraexoa *g *Kittory*i ( 

printf STMW ••.•Invoking liw, ip r i» El< i. lcmi lt S<J 

i*xicjr*e«lul]yre*n't invekt trloglbta 1 - Oi- 
whil* liALOCH ( 
prmt S_; 

t 

cloitUlLOCti 
it IITI { 

it lldlbugl ( 

^ print mm ipriatid. 'Error it Iron clou tuoc] \n* .- 

print •tbax* mi u Brror isvokiDB rloo.-: 
( *1m | 

Ptintf mo* *c1om(IA0C) 0K\n* ii Sdtbug > J- 
printf qqneu ca in a 

( 7 i.««im.r'ci»\n.. tiupioot. lur.. Su»«r uol«>i iui»r tg ' tn tenia? 

pr;;t ltr«il«r; 

I 

lel*«Dup B uv; 

> t»ktn iiea ht»l-p«r«» lud r*v*rt»dl 
tut) ■ucstitut«.tntitin ( 

loc*; iitttingt > 

Ktrmo i- i/i/4*«i>:/gj 

Sitling «/</tlti/«: • 

Sttriw} i. t/>/l«:/g: 

Htricg i/\*/lquot:/«; 

StttlfM); 
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tub titnldli'.JiUlBO I 
print STXVT " *: 
prisl JTTCM "AUr»...tn*; 
SSTII 'iJtrc I- • *huldi"_u«iting* : 

) 

mc tryu>«r»unt ( 

ScountIS*) Scounclfbl: 

t 

tut Tltl* ( 

iee*l • •_; 

rtcun: •*K7fa><TlIU>U<. - Tr?*_E»\»*B0tlYn«l>tt«fH;>\n*: 

\ 

.1 ;Siucfilt* « -1 ll Sdcmig) l 

print S7CEM tprin:;z. *so :t»por»ry i:ltt c: :I«*o u;.'-v: 

print STDtM ipriacl. ".'.-llinkifta S_ •. :» -1 i_ sitr;? 
■jnJi3it:5_i .[ w»— . -jnlmk i^: $:■; 

: <1*« . 

pnr.i Iprmcid. "!_ doesn't tun. . . \.V :i 



sub byttawta [ 

Sdcuinxtyltii * tdoaaiakey iS«) ualtii dtftntd (iissainxeylUH; 
Sdutinityf Sb) • idaa*ia«*y tib) unieii di£ifl»d (SdouiBxtyt JbH : 
rtiurr. ldc»uir:K*y< Sal dp SdouitikrylSb) : 

sub douintty I 

loeillSurll ■ l_: 

ualtu l Sport) t 
Spore ■ IC; 

) 

Stodrtst i- i/I.WUUffl: I low cat* * Mtttr w»y? notri'i By ptrl boe< ! 
loe*l ii»ddri ^ tpHll'W. S»ddr»»tl: 

ittMin Jprinv; iMi://%»:»d»»*. SscbuM. join!'.*. ttvtiK lliddr) I . 

Spert. Spatbl; 

I 

tub byu*«rcountl)M. t 

I i*vtr*t order of count, then nonul order el l/RL within count, 
prist; STDIM ftdt v tntd>\s*. i*. SceimuU). tb, icouombl 

i! Sdcbuo: > ]; 
lecel !ir«») : 

;t itcotusUUl •« icouot(Sb)) ( 

Sr*i * Icstntlibl <*+ icount(Ii|; 

sristf ST 3 EM 'VtCouat: SreitD' if Sdebuo > ] ; 
< tilt ( 

irei * tbydceuin: 

prist* rrrCTJ -UUM.: Sr*i\n* if (debug > It 

) 

return irei: 
• i3:aliS«.ie: • (ScountlSal. i count ) jbl ) ,• 
i 

i*jc urljfr, ; 

ioc*; :ttft_ut i j * Juxl: 

li.i.yri *- i!"htlp:*/r ■ : • imp 

S:.-._.r: i- *■ ! *-1 !»:(; « flm«n 

rr;r.*. : rrsoj" *j»ing lilt gwi lot lur. 1 . i:r.„url. Surl :'. ideoug > : 

i 

sub rci!:!t i 

l»:tlll!f>' • ■_: 
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» Lnt) • 



80 



WO 97/15890 PCT/US96/17H2 



foct23,i99sY /home/tbalI/douglis-tmp/cgi-bin/no_hands.cgi X 

A 



17:19:59 ^ king — octaj 



• i:.-. 1:. » 4 ;s«i«:i-. to it«*» pcil !rtD bairtg contuttd 
r.V. itit ?t: . ;: i(i-*if'f 

fata J^.". -.-itwdM^lU'lib/ptrl*]; 



J::t: > 1 *tr.t ccujUtf trpsceitiit.tAipMtet', 



n.«:: ITS! - "., l.i ! 
ii. i:: i::;;.-... 



it::": • t»;;_;r««lullyC£r:;r is i^z;r ■ i i cc_ : . 
—■*«'■ 1 • I*t *11 tCCtlt DiU o.-. 



±ifir.td:s:.-7vi! i :m , l)l I 

■ ! 

Sir^-Jtfmi:! ) ■ "IDT/I ■KDfJTI.USW 1MIIWI -HSWTI.tOSf t ' 
Souilu; » , 1«i»injtrt your uhimm btfort your intrnw < lu I *, 



Icputn.itrino • •■; 

'.it il*liavii;»,op»rmwul ( 

lc;t;cr._i:r:ng .« '«option> 5. v 

;;mt q;- 

«6tii» 

u:ci«»NC HWS< 'ticlt> 

«il*»Cf: iLJffl.udilt SUi'/loaotr«tU>Uoao.ai(' > 

Selcwct *ni tv<c«si Hot tire nt:h3> <hi> 

<baaf* 

<IC>K HJWDS</IU> 

<i»C »i;»n»*tioni* ilti'lWIWOS log a | • iic»'/-douali*>no_b*ndt/loflo.»il*> 
TSii It™ :i ukS -Z LDiirut with th* <• 

ut(>* •iouci:i. n«.Mi<di/'>HQ wXDt</»> Utility. You ein i "twin 
rttt * ;oint*d to by k TO. lookj » yog eui r l turn to it 

)»'.« hi how :t tut chineod. | in Htuc««, you ua «niti Um UK. 
•wily ?/ noldir-j orvn th* right Button mi ■ link tnd n letting 
'wC-Tj Iltji location to clipsoax6</a>. Nott chat in imuus* 
i.Ut, :i /« dncit-clict m Um ML in in* <in>L6cttion*/cA> lint «( 

;t;» /on vi,-; :r*cn. men you com Nek to till p*7t and try to 
tint 1:1 "."•I Mtr.:n; v;U happen. j Tdw iuy virw cm dilftrcncti 
strut I- :r* 5«: :»:tr.t vtmon yo-j i4« tnd tht current vcttien. ot 
i» sic:-? ei -/truant ol tht ptgt I not only UM on** you 

it-n i.ty. ?su uy «is» >tt til UXLt you ntvt ttvtd ovoy, ot it« ir.lcru'.cn iocu". ;;;.it t>«rt ct t.'.t ltcili:y. 
■r« 

isit r^;;t-;'.y -.nut it no protection: viyeni can uit tny 
"i?<t:> *inr*n • «as cm vim tacb ethtr't iaieraitior.. 

'P> ... 

icM :'^«3i* - uout tn« * ♦ hiil>'/-doupltf ino.n>nd*/'>HC WWCS<Jt> 

lt- nrt!t'.'-douoUt/M.Kandtfb«lc.eutl'>ter*<'t> ut 

pn'.::..i; »r« tvuloit. NO KUIDS oorU b»tt ;o cooiiukcim with «n 

t^t-i-.i: <i wir f -oewlJi'tttci.utH/ *>notiticitie.i iyitt»</A> uui tills ysa ir.i: i ;»jt .-jj crunfltd utd 
r"-';lti ;*t '.T*. KO tUUCS for tnat (Mflt. 

• :i:.-.:i.?:iT> 
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::;::"_i":r.: 

•■!«;«;•.> . 

« ;:i> 

• 7* 

v.-7«>*rim'» 
'?•«;>.:.:!: :;.-j:r:;tisii*/j»*tr> 
ir::.-.iTnil*t. 

t.n 

■ i -, f ; ^itatnits <?>•. lfri:.:v*rt»»it*tlir*utt 
--..in a .w 'pkw ;t -4 'pet*.*' -d '9*911" < 
' -: :s«r.;7EI? ■>•.•»!:;;•' 1 1 j 

T*r: din 

• tut "Tr.it :t»*. succeeded. -* 

• :s:ae , 

' i'.:: • £:;;i, • - 1 ■ .-aeM/.'fiMwi. , 

• iMttii'^::-/ -to*.. <A KJifr-;;:, l»; tMsfilruti'.ijltWAt.w.!. S'to'. 

■ 'Jr.te.* t; eptn irit:iJ«ir.v 

>«.*.::. ;ri:tf\:llyi*c;:cittrpe»pit or coi/pt «i not writul* dirtettry' Ci; 

iiiir.M Sirsutl'typ* 1 ) || liRput<**Mi]-i *q "1 | 
^ i«::.;i*ef(jtlyi'C=: icnpt inwktd without luificatrir. POST pirtMttis. «*il.J»Kp«t| will). typ«>Sinp«ftypt|-. li. 

t:: Siiijautbif .optritieui I 

SiM:» • (_ . lut :i t*llov4oit.ap«ritioni !t.) *q lu*>ut( "cyp«'l , 

t(x::.;rt:«!vi:/c:]]i«ii op*rtc:e:i Jinptitftjp*) JOMified*, ii 

_-i#ip lirpuc'.'svpr J 'Vin CwrmC! ( 
•rrictNitdjer: 

it:?.'.! '<T:tlniu»aMr * UM../Titl»nn*; 

iZl^.U 'miittHBoil 'JUL: »»</Hl»\n', Jmpvt I'uil' ) . 

> 

un*m mnpitcwil'l •• r\.|\*i . || linputl'typ*-) tq "Uitri'i | 
iKii.jrtttiully 1 'Script cinuAtLtd Ait ta tuttiil uvue 
I> , lta t>.. t * li ' 1 eontim only «lphama«riei. *kbd> .</tbd». «tbd>l</kbd». or <U>d>'</kM> and uy not ««■ w t 

:i to. > u n ti i' || tmpucl iypc I tq 'Bitt' || 

■2.;tit :Sir^u[|*<:r:'! *- ■?"«tp://pw\.\| >-t\. | 

t* ■ 1 :.;:«« luilyCScr:c: ununited du* i» arnorrul input' , 

:*U iotltndinj Iffli: l'W\'l\ "J*l M r«ium*d :e <kbd>bttp://</U*l> UIIowhI by tlpunmbtrici or <tM>/ i-s- wuxi.' 
I»/*«tr«l']M; 

:i i:"-::!':^* - : li d«lin*dilircv;i -vtittMi' )} 1 1 

.' ttx::i r.t 'Mrfj^^icf U Itntn " , d-\.\d-J/t : 

.n::.;:i«!.livi'Viri::: (or dit( tpt::hta 11 S«*tr» p.e: icc*pt»M«\ ::, 



.; in:.:. . 

—L-. ~ a?., 'nrraoirr"!; 
■■FUnr,':. 



J;r-. : •.•.■;«" */ •. ;, 

«•»: l;t:*.i.-,i. iinpuirv/pi' tuwutl «*i: i«*puit'u:l ttxir*. 



82 



HCIYUS96/I7I42 



'0ct23,1995 ] 
^ 17:19:59 X 



/home/tball/douglis-tmp/cgi-bin/no_hands.cgi 

king — 1S:1T Oct 33 



I 



i • ■ 
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r/biwih -- . . cement • « _ M p p« r l i I0- .onu.t. 

i Ta;i »et:;i mvo.m r.udd-tl ci rc«Lll on uluplt vimow o( i 
l .ill. li _*n tiuurr run on i iscil tilt Hili.-unr. Jili) er • 
I Wipwot of i til, ■.lui.MtF Hi*,, » It trm.a .oanrtuu 
• o;(i«tn;iy 

t tauii: r> ui di.'i :t*u.d ol rcsdiff. and chic* wt C y hud -o 
i .ies iKe i-.li -o6* ;u«if :m um rc?.rdlt»i 

•vi) txtc ;«i -J j: Jii.'H-i- 
:l 9. 

sduu; • 

Iinipi-ei . -r-tic:.. «.;::( f nt*rta.»ti.ctsi/e 9l .|>ir. r.r_n»na_ • 

-nihi!: - 1 ■»hm»eftiisli».:;S/p«rl*i; 

» -rcft::e;:_r-- lp « £i ; :; ijtur. ::r lyi/iocm.;:-.- 

ttquifi 'ifcn.pl*. 

lire*; • utn, 

i! .•; IJii.Ue • * 'r.^t/dot)s:u:ireh/l»rc.-:.'!ib/ptr;* 
■-Si_i(.iiin_, 



« w(ut v-rt:on ,t, SIln ,i , Mt Uil ;( VJi(; _ ilM 

IlltjAv.vtr » -O^O* 

uuniJciiINC, 

if Idiltatd tOK frKX I (4 IBVI'MWM t 
' ftilK Sma* 'ti\Z; tOm-tkTH'i<bc' :i Idihwr- 
I tin ( 



iitICW|'ht*.;_proj(Y')) ( 
I DfVI ■ r.o_prB»y I » ' »t i . e»* ; 



rwyj.-i ■c;;-lib.t; l .\ 

(D(lT_nt • T t.-n»p_my* ■ 

r*flUirt '.•ji'cut.pl': 
rnj-Jtrt •c9t-il»m. P i' : 
crqun* " c_noa.pl ■ ; 
r«ju»rt 'norMlm_bul.pl*; 
fKJilll 'notui_Bt.pl'; 
r*qutrt 'w-w.pl*; 
[«Nixt ■ lock.pl* it Smtd.loeu; 
tequiri '5rint1d.pl*. 
'cty_i.pl*; 

itUtllSTSCUTI; Jl • J, 

;rinc irrir.tKiidtr: 

• it:r.L:te::r«-»ptr:i;: Uttfiry ;<cr lymodit p*i< 
t«fl-::» '_»:6.p;-. 
Iir:r. ■ men. 

■ i f-i 'ilihio- . • fiww*4wi(;i.i«rch/S<rch/lib/p«rl')i , 
i_un:!i ii:kc. Uieioo 



:ijj::r •* ;,-._;«(.;;■ 

■ :.li»id.:;.'.;:::m:r_tt:e:*r:iiii;* ■--___.;::*. 'JilJ-:; 

:.:r»r»;::.v: *vn*e.t :j !::*:i r«f:::.- >r . u »TKtiSiv{'rATX'< 1 . C' t ( ?d«l_nKl ittid::;. 
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W«n..?t»e.(ul!/ , "-ja)t to ,001, utald:;;. .n\trATM.JD.vr>fcTy. !'. 01 i! rdtfintd ifiialdi*!. 
wxiC.grieti^lyf.T.Mlt ic Iscitt Sii; . nuPATXtID.VI ! * . Jl i( dilin*; Sdif*; 

Iretdir i -ttaii • • . 

SStArHOta t JDWt'Oiif ! |! *'l!oei»»6cu?i;»*^pyrc:tti:.»MptMc*- 
intw • *ISKJi«(C»tt.;*(tiV 

ILOCJt » 'iaUIWttjlaeM'; 

tpr:n: max *r«i:!: eji enttrtavr.* : 

.^Wiri'h::;, pI w. ;tinrcn n: ::a'or;iur*p«t;*<;:<;;;;jr ■•Frtd Douglu<a» 

i ! »n*p»« t _iu lai t . 
Sbtaldii ■ «Kr. 

*i HREft'r.::; hmv-i;: in »ti -t=i!: '*>t« i*::«,;> 

Ecr 

:.-,tp r J ntai j: ; ;.i j -j;: : 

i:r»(i«r . -<Hi><r.:r. s:iEO>Tr.;t ctnnud :> , :;: -. Tltl(n Stn*pir.e-..iutner ■ 

satBidi.!.::*i:tf • . ui:rg «i>«i artf < ".«:p: , mm-i;: :a.ic;.ccai-LU!:/a:sl£i<; ..•.^■ntuiidtii*. •».. i» «i::«e 

i.vjsi ■ o 

:i*tu>Ct:i ; t -.a.) (r ,f, vl;K 

«it 1 :J '.:rtu:i dii! ) rvt 'SifC. 
d*lttt Si.%ut(-it(!'1: 

«it 1 :! 'd«;^-tilSinpu;!-;:i*'li: 
Sfil* • awn-'. I;Jf I; 

Itt*i;ii* i Siftpttil't(*l!il*'l; 

it 1St«t:i:> ■- 9'-SOtt*/II\vv.m(\-;|.li!l .; 

priP-Li 'InviUd ipeeided; \f . SmUiic 

ut: : 

) 

S&ut_(" i SI 
LOCK. I 

if ISr.ttd.lKlu) ! 

sua: 5TCEU ipnjit;i. 'Trying to Jeei loist ln\r.' il Sda&ug; 
epuXLOCT.. '"JlOCX/SbMt.tn'l || 

prujt m>!M iprincid . •toning; un*il« to optn SUCK/Ust.fn. '..-.*. lite LOCK; 
iileekiLOCX. || print STDOX tpimtid. -MtTtanj: untblt » teqjirt Ikk on ItoCKVbMt.tn. \n* . In*, locr,. 

) 

ibui > :. 

Sww t 1; 

il idtttr.ti Sirjwtl'-ujtt'K ( 

Suit i iirmU'vttfi . 

DtUit lutputt'um); 
) lilt ' 

luitr • UKDOWi 

r 

i tin : 
s*w > ; 

iitt'.t-.'.t ■ it;:_c«n=n:Jiii*l, 
it ». «.r.«lI/J : 

Ihu: • '. 

♦t^ ' :'.'»/tcidil:.cg).t: :!• "ciptrod:!! :;i.-.J.JJ ■ ) ; 
1 output t , ';r?.*is»d:!;.t!:.d:i!.!t': 
*Uvf::«t • I J . toutpwti: 
icltwtup^te;: 

ivtrnoM ■ :, 
ivti*-.: i " 
iott|;tvtfi:i;.i 

!sr it i::; :;-.«:i;e« »ty» litvuti • 
rjtbifvi:i:::.i. iv' 
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i 

;! iltvtuicni II ( 

?r:r.:; "Su»t tp*et(y ti»ct!y two v*r»icn» d:f« »,,(;■ 
leir.r ', #»tr Jionj j ! , 

•« t ; 

J 

•filta ' I): 

is: iv iVvrtiioTji | 
if :tttul | ( 

I tMti out tnwiu:l« 
:i itw « 'mtrmt'l I 

if lf«Mt) | 

Sliivtpid • ttgi_k«»p*liv«; 

pruw ITDCM ipnntid. 'Ktrp*:-.t -„i lil.vtf.z ;r ; tliltwi' .1 latter 
laripurl • I(i)<: 

Srtsponst • ii*w')rt(io*«rcr:' T.tictri *::niin::: •■ 

kill :. siiivtpid; t sic ar- 
il ■ '"»itpidllili\/«pid. 0>i ( 

Piincf no) •»» wnvirg -i-jsU to vi:: ;-.r :rt:id knpthvi prortn HI mpidw iprir.t;4- 



:! iSnjporj* <• /*3/l ( 

iocillSrtu) t a* f;»<iitet!iru;:r,t*i. »■ 

:( (dtliMdlSmtll ( 

IrtJl * • : Jr«t*: 

1 

Kiit.jriEtiullyrmpervi* Iriiponi* tu;;r^ ZUT :*quts:S '. 1j. 

pirn; STUM iprintid. -Sorwl: i:,-.o URL Kilt. . , .-■ L ; sdtbu, 
Sconctnt i AJwrMliiiatai iJcciu*n:. Uiln. 
;[ (Icentuit '- /'trror liltiriss HTW.:/i i 
t*Jtitjt»et(ull/iseoBttr.e. <»; 

1 

Sup • popliapl; 
oputTHP, *>lHp'l || 

i«ait.Br»e«lullycCin't ep«n (ap-, 0); 
print W? Sroattnt; 
clomTW) : 
putt) Iffilri. SUv); 
1 «ljt t 

pvth itfila*. Uttlfiltl; 

) 

) »!•! I 

• pop i lac) , 
lyitetrSee -psv irtilfil* » Subp'I u 

«Mit_ffTK*tullri'lrTor running ico -piv Sntlhlt > )up; *!\ H ; 
path tlfiln, ia^l: 

) 

t tl»* I 

Ivirit: • *-rtv * it iv nt *curr«nf: 

) 

1 



;I i-i Ililt»l0l •* ifiluiii ii 

*yuu<-:bin/cap'. WiiulOl. S files 111)) >, 
prist **hJ>Ho dilttrcicM *ncpunt«r»d<fhi>«er>\fr. 
] «in( !jhtm: !| Smwi i 

HiltJii: > jeini' *. ttiltii; 
:! lihwl! ( 

Umltr i- tM.S/Shuldiff.Kailtc..': 

cp*titr:rr. -inauiiff tlileliit iojtput i>u |* || 

itxic.grictiuljyrcwi invow Ifnaid»::: if, 0| ; 
wnil«'<Dirr>i [ 

piin'.f rCDOV. !_ i( ffebw?: 

:1)H IDirjl; 

pr:r.;! STUtW. -trier i? frca eloi»rc:r!!\=* :! 1? ii Idttut: 
c*»flll>:ff. '"lout put* I || Hmtjucti-j^yrcu't ep«n : upon 17 mitpui'.H: 
I *llf ! 

=J?tniD:rT. -idill Sfileliitf) tl 

lcxii.g:ict!ullyrCuvt tnvoit it.'.'. 1". D>. 

.: ihi*i; • 

icw[«-; • jetnt" E'. <Oirr>t, •\t.\ 
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el*-*. ■ 

iscillSKai-.) * i.-.st:n*M rC3H: t 

pr.rit Vrionu.iK-tjl licpattm, iuiii 
' *ln ', 

Stent int. 

lirmeactr ■ b:<;:> *1 H7.tr:". tr;i;ir.;i 1 frj;>£.tirlur'.«i;r:fur:i:-,?tt^n»«rwr*>»t*«rti«t nriitn v«:i;3nwJk> 
.! tiiitr »5 ".r-teftM*?*! '* ' > spec:*. ;»n i" as-. 



-;:» <* K?EJf Serir-i: r;r:ir.s vtrii:.-.< A> 
ittw 

« Ui 



•thf7ML>t"7:ln;!; ■: i 1 : 2 « < 7;7»L> mi: :r >•:.<?*!• r- 

op«n.F.C£::rr. 'id::; st»*;;:;( • i 

villi* ■ tHCS0IFf> I • 

i at-ntality >iui tit* n 

t. i. tup; h; 
t>>'t9C:/f i 

en:.: : 
SUnti" : 

I 

prirt: '«rJma di^trercti <»c sunt* rcd</i2 >':-.- ii ::tiie»*.. 
print ••/Ftt»*^SCOV>iwi;iir*/HT»IL>\n* . 



I ill! ( 

cpein*cs;:rr. 'Sdi:; -t i-ttntz ir»»l£il«r: -i mt 

JUfKMC. 

I 4*-zi3lit? i: .r.*t tut u ftiJdnfli 

l'1/li^..;; 

t'tflll: » J; 

print: 
Slintj-- ■ 

Frmt '*U»So diifcrcr.CH mcouni*rtd</h>\r.* :! ::ilir.«»i; 

I 



;r:r.t n?IJJ. Itrmt;; *ss tetpenr/ iiiti i: thin ^p. .-.' 

!ot iti£$(il*i' ' 
:! >■* S. 

Mu: I^rw 4pr::.::t ".Y.liMinfl J. li ■! t. iai.j. 
unluyt |l virr. 'tin t u:iyw t., I!' 
i tut i 

f.: :r.: r^WJt ipt:.v.;: 'I. dc««n-t txut . .r.* lite*;. 



:«■_::. 1 ;1 <i ti ':ur:tv.' 
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""V 



A3 



• t;r. tr •• t a cmnc to iftp Ctrl I torn miao conimtd 
i.i. «i{ p*:. -i !1 SU"ilM 

lit:.; . : 

rtr-iirt ":e i*aaii pi* . 

• ' r.;»t e;-joti».'wpfcgiv*»v. inapihoi' . 

• ' it; oi r.'r-.i.-.i.idiTtif • n** j«t»icr, 



- 11 " ■ t itt all ae:«n an 



S:t-.:r : 'Unit »mnnr»t i( n*» . JC1 Wit ".71 tiicn '/;*. i'irrtl 



i'tafifarK-'lBTJl!; 

.! . :ttirniilir^*.-.c tyv«'l : 1 I 

.1 itiiliiMjltl^utt 'wail' tl I i 
SmilMf • *' ■ 

: ill* t 

Sojiiai; • 'Kituuirt youi uitnua* p*!ori your btiuunn ;>i- ; 



Sif tier-.. ii.t ii;^ • ■•; 

!sr itillow4c;*.Dp«ratistiil t 

mpti;r..ttrin| • -<opLian> f. ': 

•rjuli: iL!CW-»l6a]« SIC" *' 10931 /aUhllOOB.Oif* » 
S»l:i.n» t/>a Sytctcj JUi«ireh«/tj> tta* 

<txxry> 

<H3>H0 HAMCStflG> 

<inj il)gr.i':i$nt' *i:>'lM0 WUQS logo)* tcc>'/-4ou«li>/no.h«uljf iooo.ai*'> 
V.:* :=ra :i u**4 is uicaract nil* cb* ci 

,-,r*!** '-d=uoi;i/r.e.e*ndi/*>HO XUQScft* facility, lou ctn [«a«tai 
-•n*t i F i;t paintt£ u ty i UM. looks Ilk*, so you em rotura to 

• •It: *nS »*• tiov 11 mi cnanaad. tlft IMtMOpa. you Cm antar tba U»i 
titily Ey Held.-* down t»« rigu button ovti • link and a* ) acting 

• t»C;py location to clipboard*/***. Mac* mat in Matacap* 
L.Ui. i: y; u deuoU -click on ibm UU. in tn* tacu-LocatioaiJasw luit of 
■r.* ;act you «uu it track. vhan you ctaao back 10 U111 pao* and cry « 
;ai:« 7K. r.c-.:.:n« will bapptn.l Tom nay viow ibt difNtanct* 
i*t.itr. ',;,t foil >ittr.t varnon yov and tJi* cuxr *f>t v*iaton. c.- 
i*« siaiery put vfrner.j of uw paga inet oniy tn« omi yow 

livte t-Ji*. :;tj uy alio ■*■ all UkL* you rvavt iivtd away, « i*« ;r.::rrjtiefi acc'j*. cthtr unrj ei :nt fa;i^:*.y. 

:ictl :arrt.-.::y uutt 11 no protoctien; anyona can uia arry 
ar^ii azcxtit «na can vt*w >*ca tmr'i uitorMtioc. 

j3 "-» c::-*«n(*::ir. toout th« <* Br*l>';-4ouolt('no.nanAi/'>RO hm)CS</*> 
:i::::-.y ara ;f,n < t fti*l>'f>aow«Ui/no_hanaa/h*lp.n^a'>tar»<'a» 

a; at* ayatlabl*. MO HANDS «orki oaat »n c»)URCt'.ci< a.-. 
»u::r^::: «» tKt. r **'-dou4Ui/ti*ck.utLa/*>notiftc«L::n »ytt«M/»> t.-.ai you c-at a pa;i bai changttf and 

;"":■-<! -..H ;e acc*it MO HUOS tec itiat paoa. 

■i:* ■ 

*"* »ir.j«t nar**":?:* iyp*«'tt«* nif«o> 

*:• L-i„ i^:iii ':.-.fjt naM*'tata;l* ryp*>-t*i(* va.u* ■ l:.^;rti;. . »:t»>«0' itsailBis 
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0p(n:i:r. <m«et aim* ■ typ« ■ * 

lop t:rr._ 

*/;*■■ litan; ■» 

« Isr*' 

;:):« it*; :.-.:» ;*a* it IM <D»o«v»lDp»int<ito vtrtien oi :m tteility I! 
yt. uvi tt ~rjf.lt witii - i you My ;:ru) * aor* «» Hf * f Jrgi -EHtwno.iuuult't 
i;t~..t '/«n:)!i"*». 

< • •< t k i >'.'Kcir '--J*. -wet ion* ii"m>"» 
---.v. i»r:r.:Tr*iln. 

• . tt 
Si»:~» ■ •■ 

• *:;.*.•. y«; -*«jit«; 'p>*. IPrirtVi-iiSltiiliK-rj;: : 
_*..in '•• *;t-plt' ii ■« 'ft-m* -a 'ptopli' » -c 'ptjM'i t 

• esir.iTSIT "»i«til;l»* 1 1 t 

TIJT cut* 

• iz:n-i TEIT "?r.;» :iti iwee»»d«d. 

■ 'ileoi. 

■ liso ■ iroeti i:rnoM'*/h3MLr :: 

■ tr:-.:: '--Iu---»i!,:;ly Wit>'« ** KM*-' !ilt :*l/-.t»-.!il« >'.«it;ilf i> .-, . i';;. 
> - tl-t t 

• ".t-.»M« to open ttitnitMt' - 
t i 

i*i;*..;:*c*fM:i7'':cMt«it.sp«cpi* sr e-n'p*g*i not vr:tul« txttetity . Si. 
id-linta l;np*i-.r~YP*'l I; lif-putt'-ai'l') *q ") ( 

itxi:.;rittCji:/i'K: term imo-td without lufticivtt »JT ptrutttn. «Mi:>ti.v;:"uiil'i. iypa-IunNCfiypt')*. 
unci! tulwitr 

(cf i: liiUovaClt.epcrttietui ( 

iwMf* ■ 1m tt itHovult.op«iit.ioju[t_,' iq iueut{*typ« , N 

Uiit_orie*lLllyi*:]ito»l optrmsn iutpuit'typt' ) ipcc-fitd*. 1) 

unit it dtiwitl SwMr*: 
witii ilirjtn typ* ) to, *V)«w Currtnt'i I 

j-int »f::nLHt»d*t. 

;! linw:: "-VP* - 1 '5 '»» >■«» ' • 

prio-.: 'C.li>*iMni • VXL"Tltl*>Vn*: 

priat! '•NlrltaMaMT UXL: »t«/Kl»\n*. Imputl *utl ' ): 

unltii tt:r^vtl'«=Jkl'< •- \wii . \ -1/ || tinputl 'lyp«*l *o, 'Uitrt'l ( 
••iii,j;»t»fal">'t 'Script 'inunittd dut is -aionul input*. 
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liwuti :yp* I *^ *Ittcui'i I 

unj-j- iiin-rjirar:'] e?-6ttp://|\»\ . \lr-M-: J t*?1 ( 
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■print! : - »i i«ll«ndun LH1: \ ■ l * , *url it r«ttriec«e :o tttOtan; ■ , it too* ::liov*a By tlpuunbaf i:> or . t--6 :irbii', 

Imp-j^l *url ■ M I 

.: rsirtuti : ettinidtSinr'jtt'vtition'H) ( 

U»:r« • t:r.;s:- 'v«r»ion' ' 

;! -t*i;:t r,r -;«.-.j.t»a»:t' .i lutrt \iS-t.'i ' 

i»i;:_;:»:t!;,:yrv*t»isn (or ei*f (piciftM tt Itxtti n:: «e:*EUfl*'. 

i:r.;j;! :vit i ■* t> 

t»i: tutntM. I :.-:;;:!' ;vp« i »nputt ■««»: ;, tinputl u'r. 1 . '"in 
"'J'.r:r. , ;-i.-::: ;:tttiiir.; la i awd.* mti^urr 
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